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The Kane-Pennington Motor. 


By Joun RANDOL. 

During my first inspection of the Kane 
Pennington motor, I thought I was not 
treated with the entire frankness due to an 
impartial observer, if he be allowed to 
ibserve a strange and wonderful thing. I 
iw a heat engine, for 1 suppose the explo- 
sion engines are as rightfully to be called 
heat engines as if they took heat slowly and 
through the comparatively moderate and 
eisurely process of ordinary burning, in 





Fig. 2. 


stead of employing pressures established by 
the sudden and violent deflagration of some 
‘xplosive compound. I saw, I say, a heat 
ngine of such exquisite simplicity that a 
hild might easily remember all of its few 
parts and their uses, and all so small and 
light that a child might use them for play- 
things; a machine so absurdly lacking in 
Vl the parts and appliances which I had 
‘-on trained by example and theory to 
eve essential to the effectiveness of 
1o.0rs of its class, that if previous knowl- 
ive were not wholly error, this new 
worder should not be able to even move 
lf. vet this incredible machine not only 
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did move itself, but moved with such vigor 
of action as to drive loads far beyond its 
apparent possibilities. I expressed my sur- 
prise and admiration and my eager desire 
for information, and in response Mr. Pen 
nington gave me a halting, and, as it seemed 
to me, a ridiculously impossible theory of 
the method by which the enormous propor 
tion of heat which the ordinary gas engine 
wastes on the water jacket is in the Kane 
Pennington motor converted into work, and 
at the end of that first examination of the 
motor Il wrote what follows. Further con- 
sideration made me dissatisfied with what I 


not put through the charge the engine 
becomes weak and hot, and that when this 
first long, thin spark, this ‘‘ mingling” or 
‘‘ripening”’ spark, as Mr. Pennington calls 
it, is used, a common gas engine with its 
carburetter eliminated gives twice its ordi 
nary effect on the crank. I Know also that 
all the experts who have been employed by 
capitalists to examine this engine have been 
first incredulous and then amazed, and 
finally enthusiastic, and I have therefore 
decided to let this first paper stand as it is 
because it correctly exhibits not only my 
own experience, but the experience of all 


time by the Kane establishment at Racine, 
doubles the power of that motor. It is in 
the igniter, and in the double spark, or 
rather in the effect of the first spark, ap 
parently, that the efficiency of the Penning 
ton motor lies. This statement is as incredi 
ble to my mind now as it was when I first 
heard it from the lips of Mr. Pennington, 
but this first spark seems to be the only pos 
sible agency through which this motor 
achieves its miraculous results, and gives us 
a heat engine which delivers in usable work 
a great part of the possible effect of the 
heat delivered to it, and so opens a new 
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Fig. 3. 
THE KANE-PENNINGTON MOTOR. 


had written, and I went back to the Kane- 
Pennington shops, and was shown every- 
thing which the place contains, and per- 
mitted to satisfy myself fully as to the 
function and working of all parts of the 
motor. I found that I had been told the 
exact truth so far as the actual and observ- 
able facts were concerned, and, that is, 
that in some way, so far wholly unexplained, 
the great heat which in other explosive 
engines manifests itself as an inconvenient 
by-product to be taken care of as best it 
may, is in the Pennington engine trans- 
formed into useful effect on the piston. I 
know that when the long, thin, first spark is 


others both learned and simple, upon a first 
examination of the motor. 

All of the indicator cards and all data and 
records in possession of the Kane-Penning- 
ton establishment were offered to me, but as 
some of them cannot at present be put be- 
fore the public I did not choose to take 
them away with me, or even to examine 
them, as [ prefer not to become the reposi- 
tory of avoidable secrets. I shall very soon, 
however, describe in the minutest detail the 
two-spark mechanism of the Pennington 
motor which actually does not cost five 
cents, and yet when applied to the ‘‘ Regan” 
gas engine, largely built up to the present 
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Fig. 4. 


round of dazzling possibilities to{the engi- 
neer. 

One thing is certain, however, the Kane- 
Pennington motor, the general working 
drawing of which is now given (for the first 
time in any printed publication) in Fig. 1, is 
less than 174 pounds heavier than the final 
4% I. H. P. motor, because the Kane-Pen- 
nington develops 4.75 I. H. P. at its regular 
speed of 700 turns, and weighs only 174 
pounds all told. It is quite unreasonable to 
suppose that motors will ever be produced 
which have no weight whatever, hence it is 
surely safe to say that ‘‘ Air Ship” Penn- 
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ington, out of the clouds and on the ground, 
is within less than 174 pounds avoirdupois 
of the ultimate results of human effort in 
the production of 44 H. P. motors 

No fire, no water, no boiler, no carburetter 

only afew pieces of steel with a few brass- 
bushed joints, a battery weighing one pound, 
anda gallon of kerosene, put these with a 
bicycle, bringing the weight of the whole 
piece of wizardry up to 58 pounds, and a 
man may be carried by it on a smooth road 
a mile in 58 seconds, as aman was carried 
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To run a mile a minute with 22-inch diam- 
eter wheels requires over 900 turns ; it is 
therefore certain, as cycle, Fig. 2, did run a 
mile in 58 seconds, that the motor can make 
about 920 turns per minute. 
the riders on a Pennington tandem, Fig. 7, 
weighing 106 pounds, over a poor block pave- 


I was one of 


ment, railway tracks, etc., with wheels and 
engine like those shown in Fig. 2; the time 
was not taken; it was quite sufficiently 
swift, however, to satisfy all my longings for 


speed. 


MACHINIST 


gers, Pennington himself in the middle, and 
in Fig. 5 from the rear, with the machinery 
exposed, can make 20 to 25 miles easily, and 
more if pushed on a common (dirt) road. As 
will be seen from Fig. 5, the motive power is 
the same as shown in Fig. 1, chain geared 
with two reductions, first to an intermediate 
shaft, then to a variable speed shaft, and 
last, from the variable speed shaft back to 
the drivers, each wheel being independently 
driven, as there is no through shaft for either 
the rear or front wheels, the ‘‘ Victoria” de- 


























Fig. 5 





Fig. 9. 


on one of the asphalt paved streets in the 
city of Milwaukee a few days since. 

The machine which made this run of a 
straightaway mile in 58 seconds is shown in 
Fig. 2. To avoid the weight of reducing 
gear the diameter of the cycle wheels is 
dropped to 22 inches, and to give adhesion 
and avoid puncture the pneumatic tires are 
made 4 inches diameter, after Pennington’s 
specifications, and cannot be injured by a 
hammer and nail in skilled hands; the at- 
tempt to drive the nail into the inflated tire 
results in a simple rebound of the nail, the 
tire remaining intact. 


My sensations were much less piquant 
during a ride in company with Mr. Penning- 
ton in the ‘‘ Victoria” shown in Fig. 3. This 
machine was built in 1894, and is driven by 
such a pair of engines as are shown in Fig. 
1. This ride was made in the yard of the 
extensive works of the Racine Hardware 
Co., and the round, owing to the recent 
rains, included several spots of very soft 
mud, but as might be expected from the lo- 
cation of the weight, almost wholly over the 
driven rear wheels, there was no slip of 
the drivers. This ‘‘ Victoria,’ shown in 
Fig. 83 empty, in Fig. 4 with three passen- 





Fig. 10. 
THe KANE-PENNINGTON Moror. 


sign being on strictly bicycle construction 
lines. The reduction from the engines to the 
driving wheels is 4 to 1 for the slow speed 
and 2 to 1 for the quick speed ; the upright 
hand lever mentioned below has three posi- 
tions; standing upright the engines are dis- 
connected from the driving wheels ; hand 
lever toright gives 4 to 1 reduction to driv- 
ers; moving hand lever to left gives the 
quick drive, which is a 2 to 1 reduction from 
the motors to the drivers. 

The ‘‘ Victoria” engines have a fly-wheel, 
and the right-hand crank wrist is prolonged 
to form a handle; the intermediate shaft 
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sprocket wheel is loose and may be clutched 
to the shaft by moving the upright lever 
seen rising from the footboard in Fig. 3 
When not clutched to the shaft the engines 
run without moving the vehicle; to start 
the engines, one complete turn of the engin 
shaft is made by hand, and it then continues 
to run from the action of the engines unti 
either the oil or the spark-producing current 
is shut off. After the one revolution by 
hand the riders mount the seat, and a move 
ment of the vertical lever clutches the 
sprocket to the variable speed intermediat 
shaft and the ‘‘ Victoria” at once begins to 
move. 

Mr. Pennington informed me that hk 
would not be a competitor in the Times 
Herald, Milwaukee - Chicago, $5,000 priz: 
race, as he preferred some of his customers 
should take the money, it being the inten 
tion of the Kane - Pennington concern to 
supply motors only, not complete self-driven 
vehicles, to the public. It is quite probabk 
that several entries in the Milwaukee-Chicagy 
race will be driven by Kane-Pennington 
motors, as the leading cycle makers hay: 
ordered motors of this type. 

Fig. 6 shows a more powerful vebicle in 
course of construction, equipped with two 
pairs of engines, instead of the one pair, as 
in the ‘‘ Victoria,” and Fig. 8 gives a clear 
idea of the 2-cylinder motor on a wrought 
steel angle, latticed frame, same as used in 
the ‘‘ Victoria.” The total weight of the 
‘** Victoria ” unloaded is less than 400 pounds 


Fig. 8. 





Fig. 11. 


The weight of an ordinary road wagon or 
“buggy” is about the same. The con- 
sumption of common kerosene oil per hour 
per horse-power indicated is about one-tenth 
of one gallon, or about 2 quarts per hour for 
4.75 H P. It is quite needless to say that 
nothing approaching the weight and power 
given has ever been shown by any motor 
within the general knowledge of the public. 
The common one horse-power gas engine, 
for instance, has a piston weighing, say. 60 
pounds ; the Kane-Pennington has a piston 
shown in Fig. 1, 2} inches diameter by 3 


inches long, which weighs about 4 of a 














or 
on- 
our 
nth 
for 
hat 
wer 
tor 
lic. 
ine, 
. 60 
‘ton 
y 3 
f a 











Novemser 7, 1895 





pound. The best speed for a common 1 H. 
P. gas engine is 200 to 250 turns, while the 
Kane-Pennington can maintain a speed of 
2 000 revolutions, without danger or diffi 
ulty, and at this speed a nominal 1 H. P. 
motor will develop over 10 horse-power 
The common gas engine cylinder will rise 
far beyond the safe limit of temperature, if 
not artificially cooled ; the Kane-Pennington 
an be run without inconvenience without 
water jacketing, and Mr. Pennington said 
to me that they not only could be run with- 
ut water, but gave better results in every 
way without the water jacket. 

Should the gas engine and locomotive 
ngineer who visits Mr. Pennington not be 
sufficiently disorganized in all his thoroughly 
sound views and old-established laboratory 
est and = scientific-experiment-determined 
ormulze when he reaches the end of the 
foregoing surprises, he can ask Mr. Air Ship 
Pennington to show him the March hare 
fantasy exhibited in Fig. 9, where a bicycle 
f commercial pattern is equipped with one 
if the same one-horse motors, which scorns 
jull earth and lays hold of the air itself 
through a steel frame, enameled cloth-cov 
red screw, 36 inches diameter ; two blades, 
steel wire braced corner to corner, weight, 
greatest width of blade, 14 
nches, and angle at circumference, 17 de 
crees. This makes a total weight of 58 


64 pounds ; 


pounds of self-propelling locomotive driven 
by a heat engine, which will carry a 200- 
pound man on a common road 35 miles or 
more per hour. The engine shown in Fig. 
11 is used without a fly wheel, seven to 
twelve hundred turns per minute. Mr. 
Pennington may also exhibit to his inter- 
viewer another four-blade propeller with a 
wooden frame, also enameled cloth covered, 
and weighing only 64 pounds, although it 
is 42 inches, and has blades 20 inches wide 
at circumference of screw, still the same 17 
degree angle, which can drive the *‘ Vie 
toria”’ at the same speed which the chain 
vear and driving wheels produce. 

The screw cycle, Fig. 9, was lashed into 
a 21-foot clinker built boat, 3§ feet beam, 
with 3 men and 600 pounds of stone ballast, 
and made 8 to 9 miles per hour in Racine 
River, September, 1895, under this air-screw 
propulsion. 

After I had, for that occasion at least, 
escaped sudden death by alighting from the 
demon-driven tandem, and had become quite 
satisfied that my entire anatomy was still 
serviceably intact, I felt of the water jackets 
of the cylinders and found them _ barely 
blood warm. I had noticed that the tank 
of cooling water was absurdly small, and 
had expected to see steam coming from it 
long before. I asked Mr. Pennington how 
this coolness could be, and he replied that 
all fluids took up vast amounts of heat in 
the change to vapor, and that as his engine 
vaporized the 
charge directly in the cylinder, the fluid in 
vaporizing absorbed the heat the cylinder 
walls had derived from the last explosion, 
and hence kept the heat of the cylinders at 
a comparatively very low point. 

Mr. Pennington went on to say, first, that 
the charge was exploded only when the 


used no carburetter, but 


effective stroke crank angle was 45 degrees, 
and that previous to the delivery of the ig- 
niting spark to the charge there was a 
“mingling” current of 
through the air and gas in the cylinder, and 
that by virtue of this non-igniting current 
delivered to the mixture the heat absorption 
power or capacity, one or both, of the gas in 


electricity put 


the cylinder was so incredibly augmented 
that the cylinder temperature could be, and 
actually was, so greatly lowered that the 
walls of the cylinder were kept cool to 
within convenient working limits. Perhaps 
it was a look of surprise that led Mr. Penn- 
ington to feelingly remark that a great many 
men of scientific attainments had upbraided 
him with tergiversation when he made that 
statement, and I therefore leave it in the 
hands of the readers of the MAcurnist. 
What I do know is that the Pennington 
engines run cool enough with water jackets, 
having a ridiculously small water supply, 
and that they do not heat to any detrimental 
temperature when run with naked cylinders. 
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Fully realizing the factory side of the 
question, the Pennington motor is at present 
being developed on the line of augmentation 
the 2 
a pair of 1 H. P. 
motors; and the 1 H. P 
grouped in fours, as shown in Fig. 10, to 


by the assemblage of similar units : 
H. P. engine is simply 


units are also 


produce a nominal 4 H. P. motor indicating 
about 16 H. P., the cylinders being inclined 
in pairs so that two of the trunk piston rods 
lay hold of one crank on each side of the 
combination of elements. 

It will be observed that the cylinder pro- 
portions of the engine are not at all the com 
mon square of the gas engines, 2; inches 
cylinder diameter by 6 inches stroke forms 
the standard unit. Buta much greater di- 
gression is shown in an engine now under 
2-inch 
stroke single cylinder, in which the terminal 


test, having a 23-inch diameter with 


pressure is reduced almost to atmosphere, 
with a fuel gain of about 45 per cent. over 
the 2)’ x6" cylinder dimensions. 

Referring to Fig. 1 there is next to noth- 
ing in the way of description or explanation 
to give. The oil admissionis simply a screw- 
controjled needle valve. I saw a blue print 
of the igniter, but it was refused for publi- 
cation, and I can only say that it is very 
simple and gives no hint of its two-current 
refrigerating powers. The cylinders are 
made of steel tubes ground inside in a prim- 
itive engine lathe and steady rest rig, dry 
and almost certainly not a very close ap- 
proximation to a cylindrical form. The pis- 
tons, I was told, were drop forgings. They 
would be more easily made in gray iron, 
The piston rings are gray iron, less than 4’, 
The pis- 
tons and open cylinders appeared to be 


inch thick, with halved joining. 





wholly free from any deposit, and were 
bright and clean. The trunk pistons are a 
very slack fit in the cylinders, perhaps 4's 
inch small. The workmanship generally was 
fair, and the designing was specialized with 
a very high degree of ingenuity, as I need 
not say when it is remembered that a 5k8- 
pound locomotive makes a mile in 58 seconds 
I hardly think there 
will be a dissenting voice from the assertion 
that this feat of the Pennington motor cycle 
is one of the most marvelous achievements 


on a street pavement. 


of mechanism ever seen. 

Mr. Pennington himself, ‘‘ Air Ship ’’ Pen- 
nington as he delights to be named, was 
born in 1858, and at the age of thirteen be- 
came an apprentice in the shops of J. A. 
Fay & Co. in Cincinnati. He was for eight 
years in the shop, and then began ventures 
of various magnitude on his own account. 
He first thought of air ships in 1885, while 
President of the Pennington Machine Works 
at Fort Wayne. He built bis air ship in St. 
Louis in 1890, which is a matter of promi- 
nence in aeronautic history, and also in 1890 
first applied the gas engine to a road vehicle. 
He has been ridiculed as ‘‘ Air Ship Pen- 
nington,” wears the name boldly, and prob- 
ably with that faith which moves mount- 
ains. 

In reply to a question as to his own idea 
of aerial possibilities, Mr. Pennington said : 
‘‘Suppose I have a cycle, screw driven, 
making a mile a minute; just suppose that ; 
then suppose | put aeroplanes on that ma- 
chine, and they are well arranged and under 
good control, what then ?”’ 
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Pennington’s 2 H. P. motor weighs 174 
pounds, and his entire ‘‘ Victoria’’ weighs 
less than 400 pounds, of which perhaps 140 
or 150 pounds belongs to the motive power 
and reducing gear. The Pennington Vic 
toria will easily transport a load of 800 
pounds, making a total weight of 1,200 
pounds. 

The passenger on the demoniacal tandem 
feels the impulse of each stroke of the en 
gines, just the same as on a little stern-wheel 
steamer ; aboard the ‘‘ Victoria” the heavy 
fly wheel equalizes the motion, and the in 
dividual piston impulses are not distinguish- 
able. The kerosene is carried in the long 
tube on top of the dashboard, and passes 
through the tubular framing of the body to 
the motors. The motors themselves are, 
as is evident from their construction to all 
in the least acquainted with gas engines, of 
the 4-piston stroke cycle variety, and make 
one outboard working stroke and one in 
board, idle, cylinder clearing stroke, then 
an outboard charging stroke and an inboard 
charge compressing stroke in sequence ; the 
valve operating crank is driven by a pinion 
and spur 2 to 1 reducing gear on one side, 
with a cross lever transfer to the other cylin 
der. With the 6-inch stroke cylinder the 
exhaust is very audible, though not dis 
With the 12-inch stroke cyl- 
inder the noise of the exhaust is not notice- 


agreeably so. 


able. There is no visible discharge of vapor, 
and no evident odor except in case of an 
over admission of oil, and an over admission 
of oil leads to an immediate loss of efficiency 
which makes its continuance an impossi 


bility. The one great mystery is the cool 


ness of the naked cylinders, which should 
be red hot at the end of the first twenty 





DOUBLE SIDE-PLANER. 


strokes or so of arun. Chemists are familiar 
with the establishment of low-temperature 
pressures, but pressures established by ex- 
plosion are not cold as a rule, and the gas 
engine has always been hot. 

The Kane-Pennington shops are making 
or have made general trials of the water- 
jacketed cylinder; the 24$’’x12” expansion 
engine is jacketed and piped with top and 
bottom natural circulation pipes to a small 
water tank which a run of some length did 
not seem to heat very much. The cylinders 
run perfectly well naked, with no cooling 
element more than their inevitable exposure 
There is evidently 
some heat absorbing or diverting or abstract- 


to the atmosphere. 


ing element or operation in the Kane-Pen- 
nington engine not commonly present in the 
gas engine, and it is difficult to see what this 
can be, if it is not the truth that the heat of 
the cylinder walls is absorbed by the in- 
coming charge previous to the moment of 
the ignition, or else transformed into work 
on the piston, as it seems impossible that 
the gases after ignition should be otherwise 
than very hot indeed. Cards from the 2}’x 
12’ motor are promised, and these may give 
some clue to the thermal conditions of the 
Kane-Pennington motor in action. 
—_ _  +<b>e 

Double Side-Planer. 

This machine was built for the Atlas 
Engine Works, was designed for planing 
connecting rods and similar work, and has 
two heads on each arm. Each end, or each 
planer, is driven separately, and it can be 


w wy - Sd 
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used either as a single or a double planer. 
The maximum space between the tools is 8 
feet and the minimum 20 inches ; each arm 
extends and will plane 26 inches wide 

The inside tool slide is arranged to run 
back over the saddle, out of the way when 
using one tool. 

To make this machine convenient to oper 
ate, the stopping, starting and stroke-adjust 
ing device is placed on the outer end of the 
moving arm in easy reach of the operator. 

When stopping the machine it is not 
necessary to stop the countershaft, but 
merely to move the rack operating the belt 
shippers, thus throwing the belts on the 
loose pulleys of the machine, and at the same 
time locking them, so that they cannot be 
moved from any other place than the hand 
wheel that is used for starting and stopping, 
and which is shown, one upon each saddle. 

The device for lengthening or shortening 
the stroke is just beside the hand wheel, and 
consists of a circular plate, having an angu 
lar T-slot turnedin it, projecting from which 
attached to 
this plate by a suitable bolt, fitting in the 


are movable stops, which are 


annular T-slot, which can be securely fast 
ened to the desired position for the stroke of 
the planer. Against these stops is a swing 
ing arm that is operated by gearing, which 
nearly makes one revolution to the full 
length of the planer. So by setting these 
stops for full stroke or any desired distance a 
very positive and quick-acting belt-shifting 
device with the locking features is obtained. 

The saddle is securely gibbed with taper 
gibs on the under side, and has a long wide 
bearing on the top of the bed. There are 
four bronze nuts which are used to drive the 


cut, as these have been found to be more sat- 





isfactory than one long nut. By using four 
nuts in this way any tendency to beat is 
obviated, and a better chance for lubrica 
tion is obtained. The power screw is 3 
inches diameter, cut double thread, one per 
inch, 

Each end of the screw has a square shank 
on which to place a crank, so that in setting 
up gibs, etc., the screw can be turned by 
hand to feel just what pressure is on them. 

This particular machine has only two 
tables, it being made for special classes of 
work ; but in case a long platen is desired it 
could be attached to or on top of the square 
tables. This machine is built by The Pedrick 
& Ayer Co., Philadelphia, Pa. 

——eqpo—__—__ 
Railroads in China, 

Seventeen years ago there was but ten 
miles of iron tramway in the whole Chinese 
Empire, and this tramway ran from the 
Karping coal mines (a distance of eighty 
miles from Tien Tsing) to the sea. The mo- 
tive power on this line was coolies, who 
loaded the cars with coal, pushed them down 
to the sea, unloaded them, and pushed them 
back again. The length of a day’s work 
was at that time twelve to fourteen hours, 
and the wages ten cents (Mexican) per day. 

About that time the works were put in 
charge of a young English engineer who 
was restless, enthusiastic and modern; who 
was totally unacquainted with Chinese 
lethargy or the conservatism of their insti- 
tutions. He proposed many changes in 
order to facilitate the work and decrease the 
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expenses, but owing to Chinese prejudice 


the authorities at Pekin promptly vetoed 

his attempts at progressive measures 

In spite of these measures he had made 
his that he 


have 


up mind would have a locomo 


build it 
the workshop in which the 


tive. To it was to himself 
Consequently, 


first locomotive in China was 


The tools at 


built was a 
mat shed. his command were 
few; four small driving wheels were ordered 
the United States; 
engine the boiler, and a broken 
down winding engine the cylinders. The 
result was that the ‘‘ Rocket,” as this engine 
was named, was an object curious to behold 
to the Chinese as it flew over the track, its 
sides emblazoned with large yellow dragons. 


from an old stationary 


furnished 


In due course of time the Pekin Govern 
ment heard of the 
sternation reigned at the Weather Bureau, 
that it would cause dis 
pleasure to the spirits of the air, and asa 


innovation, and con 


as it was thought 
result it was summarily ordered to be sup 
pressed. It was then used for short trips in 
the yards, and gradually the length of its 
travels were extended, until at Im 


perial decree was granted for its free use. 


last an 


This young Englishman is to-day the chief 
engineer and general manager of the Chinese 
railroads; his name is C. W. Kinder, fa 
miliar to all railroad men in America, 

The rails used to-day in China are 60 
pound steel, Sandberg pattern, and are 
made at Barrow, England, and are delivered 
at Takee for less than $21 per ton. 

The main shops are at Tang Shan, and 
consist of shops for the repair of cars and 
for the construction of 
They build all their cars, 
both passenger and freight ; also tenders for 
The 
are of English and Scotch make, 
with the exception of one, which 
was built by the Grant 
motive Company. 


locomotives, and 


rolling stock. 
themselves 


locomotives. locomotives 


Loco 


The engines are of the Mogul 
type, and are fitted with power 
ful steam brakes on the drivers. 
They have tried to use American 
cast-iron wheels, but the results 
were not as satisfactory as those 
secured from the of the 
European steel tire wheel. 

Every car has a brake at each 
end worked by a screw, and as yet no con- 


use 


tinuous brakes have been used, although 
two trains were once fitted with the West- 
inghouse system, but, owing to some trouble 
in manipulation, the directors failed to adopt 
the system. 

There is one detail in the rolling stock 
that is American—all cars have the Janey 
couplers, and it is a source of regret to the 
manager that he cannot manufacture these 
but has to pay the American price for them. 

A. F, TENNILLE. 


—_ —_ a >e —____——_ 
Engine of the Steam Yacht “ Free 
Lance,” 





With this we give an illustration of the 
engine for the steam yacht ‘‘ Free Lance,” 
built for F. A. Schermerhorn, of New York, 
by Lewis Nixon, at the Crescent Shipyard, 
Elizabethport, N. J., from the designs of A. 
Cary Smith, of New York, 
being designed by Charles C. Bowers, super 


the engines 


intending engineer of the shipyard. 

The engine is of the inverted direct-acting 
triple-expansion type, with cylinders 11, 17 
and 29 inches diameter and a stroke of 20 
inches. The cylinders are mounted in the 
order of high, intermediate and low pressure, 
with the H. P. valve on the forward end of 
the engine, the I. P. valve between the 
H. P. and I. P. cylinders, and the L P. 
valve on the after end of the engine. The 
steam ports in H. P. cylinder aye 19x9 
I. P. cylinder, 23x17 inches. There 
are double ports in the L. P. cylin- 
der, each 13x30 inches. The throttle valve 
is balanced and fitted with a relief 
valve. The H. P. cylinder is fitted with 
a piston valve 6 inches diameter; the I. 
P. cylinder, with two piston valves each 
6 inches diameter, and the L. P. cylin- 
der, with a large double-ported D-slide 
valve. The piston valves have self setting 


inches ; 


% >» ¥ i Y 
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spring rings. Liners are fitted to the steam 
chests of the H. P. and I. P. cylinders, and 
the L. P 
for the slide valve to 


steam chest has a false seat or liner 
All valves 
have 4-inch travel and are worked direct by 
The 
P. and I. P. valves are 
the L. P. 1% 
They are made of steel and work in 


work on 


the regular Stevenson double. bar link. 
valve stems of the H 
12 inches diameter, and for 
inches, 
cuides fitted with brass bushings. The eccen 
trics are of cast-iron 2 inches wide for the 
H. P., and 2} inches wide for the I. P. and 
L. P. cylinders, with cast-iron straps. 

The H. P. eccentrics are fitted to the end 
of the shaft which 
inches diameter to receive them, thereby al 


is turned down to 2 
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lowing the use of eccentrics of much smaller 
diameter than those of the other cylinders. 
The engine is supplied with steam reversing 
gear having a cylinder 5 inches diameter, 10 
inches stroke, and fitted with gag for ad 
justing the cut-off ; all are under easy con- 
trol of the engineer. All pistons are cast 
steel disks 3 inches deep at sides and at 
tached to the rods by a quick taper and nut. 
All the pistons have two rings side by side 
backed up by a third ring of the same width 
two outside and in the L. P. 
piston the three rings are reinforced by nine 
helical springs 1 inch outside diameter, and 
about 1} inches long, made of 4 inch brass 


as the ones, 
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602 brass tubes & inch diameter; the tube 
thick. 


18 inches diameter, with blades 


sheets are 7 inch A rotary circula 
ting pump 
2 


3 incbes wide at the root tapering to 14 


inches at the outer ends, is bolted onto the 
end of the condenser and run by an inde 
pendent engine with a cylinder 5 inches 
also bolted to 
direct to the 
The air, 
pumps are all independent. 
The engine is finely and substantially built, 


diameter by 5 inches stroke ; 
the 
shaft of 
feed and 


condenser and attached 


the circulating pump 


fire 


and for the speed and power it developed 
takes up very little space, and all parts are 
The en 
gine was built by 8. L. Moore & Sons, Eliza 


within easy reach of the engineer. 


THE STEAM YACHT ‘‘ FREE LANCE.” 


bethport, N. J. The dimensions of hull are 
as follows: Length over all, 187 feet ; on 
water line, 108 feet ; beam, 20 feet 
6 feet 9 inches. 


; draught, 


ele 
The * American 


oor 


Taper Shanks. 


received from one of 
our friends the following inquiries : 
1. What is the the 
American taper ? 
9 


Some time ago we 


origin of so-called 


What concerns now use it for holes in 
machine spindles ? 

3. What is the size at small end, depth of 
hole and taper per foot, also thickness and 











wire. The cylinders are carried by the con- length of tenon on the Nos. 1, 2,3 and 4; 
i = No.4 Am Taper on 
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AMERICAN TAPER SHANK. 


denser at the back, and three wrought-iron 
columns in front, which form the frame of 
the engine. The bed plate is of the girder 
type 7 feet 88 inches long conforming to the 
shape of the vessel, and has 5 main journal 
bearings. The crank shaft is of solid forged 
The cranks are 
placed 120 degrees apart in order of H. P., 
I. P. and L. P., and are counterbalanced. 
The thrust bearing has six collars forged on. 


steel 6 inches diameter. 


All crank-pin brasses, main bearings and ec- 
centric straps are lined with anti-friction 
metal. The condenser is of cast-iron 6 feet 
11} inches between the tube sheets, and has 


the No. 5, IL understand, is the same as the 
No. 4 Morse taper. 

Having the impression that the 3-inch per 
foot taper used by Wm. Sellers & Co. had 
been sometimes called the American taper, 
we wrote to the manager of their works, Mr. 
J. Sellers Bancroft, and received a letter in 
which he says : ° 

“i that the ‘American Taper 
Shank’ was } inch to the foot, but, unfor- 
tunately, it is nothing definite. 

** In our early practice we useda taper of 4 
inch in diameter per foot of length with the 
end of the drill flattened to enter a corre- 


wish 
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sponding slot in the chuck; this gave s 
much trouble 
off 
from heavy cutting, that in 1862 or ther 


from these flat ends twisting 


and from jamming fast in the chuck 


abouts we abandoned this arrangement and 
keyseated the drill shanks, driving them by 
a key firmly imbedded in the chuck, at the 
the taper of the 
shank to ¢ inch diameter per foot of length 


same time we changed 
this we have used ever since with very sat 
isfactory results 

‘* My recollection is that the first twist drills 
made for the market were made about $ inch 
taper ; that this was afterwards superseded 
by the Morse taper of shank, which is about 
2 inch per foot, but the taper is not uniform 
for the different sizes of shank. I think you 
will find that this is called in various articles 
in back the MACHINIST the 
‘Morse or the American Standard,’ and is 
the that tool 
have conformed to as nearly as the inaccura 


numbers of 


standard builders generally 
cies of the model would permit. You will 
also find that the twisting off of the end of 
the drill is a constant source of annoyance.’ 

In the older catalog of the Morse Twist 
Drill Machine Co. this 
Taper” is referred to; but latercatalogs do 


and ‘* American 
not mention it and the company informs us 
that there is now very little call for drills or 
other tools with shanks of that taper. 

Mr. E. 8. Taber (president and treasurer 
of the company) writes us that ‘*The ‘Ameri- 
can Taper’ had its origin in Newark, N. J., 
with the Manhattan Fire Arms Co.” This 
company, we understand, went out of exist 
ence long ago. 

Mr. 


sizes which are given below : 


Taber sends us a sketch and table of 





Taper 
No \ B. Cc D I per 
fi ot 
1 3985 2845 234 is 16 
2 534 3965 276 % re 
3 713 563 334 c C 
4 R905 730 336 By ‘ 
5 1.231 1.000 4 4§ a6 
- ba pmrmninie 


Some Examples of Questions—Turning 
Kubber Rolls—Repairing Stillson 
Wrenches. 

A correspondent, who says he is an ap 
prentice, asks some questions as follows : 

I have some rubber rollers 3 inches in di 
ameter and 6 inches long, with iron shafts 
through the center, and they have a ring 
about 4-inch deep worn in them, and I want 
to turn them off smooth and straight so as to 
get that ring out. Can you give me some 
help as to how I can doit? A.—The rolls 
may with 
paper. the rollers on the centers in 
lathe, the 
fastest or next to the fastest speed of the 
lathe. The sandpaper should be held or 
clamped tightly over a cylindrical surface 
parallel to the roll. 
wood 14 inches in diameter and 4 or 5 inches 

long fastened to the 
rest in any convenient 
way will do to carry 
the sandpaper, using 


be easily turned sand 
Mount 


a common engine 


coarse 


and run on 


A piece of iron or 


a strip 2 or 8 inches 
Oy wide. The rest may 
be moved back and 


forth by hand, taking 


‘ light cuts until the 
worn place in the 


roller disappears. 2. 


a I also ask you for 
the best method of 
sharpening — Stillson 


the 


please 


wrenches on 
they are ; 
and you will oblige an apprentice. 


shaper and what angles 
give cuts of tools, etc., 
A.— 
Now it seems proper for us to say that, 
while the was a per- 
fectly proper asked for 
information not generally known or easily 


previous question 


one, because it 


attainable, this second one is not a proper 
ask, at 
in this exhaustive way, and for the same 
reason it is not a proper one for us to answer. 
The making and repairing of tools is one of 
the best opportunities the apprentice has for 
learning the trade, and the learning that he 


one for an apprentice to least 





or 
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gets in this way is not very effective if all 
the thought and investigation is done by 
someone else. As to the angles of the 
teeth, if the apprentice will examine the 
jaws of a Stillson wrench that is in good 
condition, he will be able to ascertain the 
angle of the teeth better than we can tell 
him, unless we hunt up a wrench and do this 
investigation for him, and by so doing we 
would be defrauding him out of a little in- 
dependent investigation that would be most 
beneficial. The jaws should, of course, be 
thoroughly annealed, and if he will read our 
editorial of July 4th, on annealing steel, that 
article contains so nearly all that we know 
on the subject that it would be no benefit to 
As to 
the tool most suitable for planing the teeth, 
that of course we cannot answer, as we do 


anybody for us to go over it again. 


not know the machine upon which the work 
is to be done or in what way the pieces can 
be chucked in it. 
straight tool with the point of the right 


The tool may be a plain 


shape for the tooth space, or it may be a 
projecting cutter in a tool holder, the latter 
probably being the best if everything is all 
right. 
filing after they are planed, and that opera 
tion no man living can tell a fellow how to 
do. Like many other things it can only be 
learned by actually doing it, and not always 


The teeth will probably need some 


doing it perfectly the first time that it is at- 
If an oculist must spoil a hatful 
of eyes before he becomes an expert, a re 


tempted. 


pairer of Stillson wrenches should not be 
really discouraged until he has spoiled about 
a bushel of them, and if the first one should 
come out of his hands successfully rejuve- 
nated, he would have something to regard 
with considerable satisfaction. The last 
operation, the re-tempering of the teeth, is 
the most important of all. It should not be 
attempted by an apprentice until he has at 
least seen the tempering operation success- 
fully and properly performed. The opera- 
tion requires care, and the kind of care that 
comes by experience. The heating is to be 
done slowly and to the right heat, which is 
itself to be judged correctly only by a trained 
eye. It is not easy to heat a piece with 
sharp teeth on it without overheating or 
burning the points of the teeth, but with 
When 
the piece is exactly at the right heat, which 
can only be judged by the eye, it is to be 


care and patience it may be done. 


ooled as quickly as possible, and in this 
ase we would say preferably in clean 
water. After it is entirely cooled it is to be 
brightened so that the colors will readily 
show in drawing the temper. It is easy 
enough to say that the temper should be 
drawn to a beautiful red, approaching the 
blue, but the operation is a most ticklish 
me. The heat should be applied back of 
the teeth, either by hot tongs or by laying 
ipon a hot iron, and the piece should be so 
nanipulated as the color is seen to approach 
he teeth that it will reach them all at the 
When the teeth actually begin 
0 change color they will change very rapid- 
y, and at the critical moment the piece 
1ust be plunged into the water to arrest the 
rop of temper, and when it is cold the 
peration is completed. 
enty of apprentices who have undertaken 


same time. 


We have known a 


ich jobs as this and carried them through 
iccessfully, and those who have afterwards 
‘veloped into the best mechanics are those 
ho have watched operations avd thought 
it the connections between causes and 
fects, and the best methods of accomplish- 
g desired results, rather than those who 
ive trusted to others to do the thinking and 
ie investigation forthem. There is nothing 
ore necessary than the asking of questions, 
it first question things, next question 
ks and current literature and last of all 
iestion men, but question either unflinch- 
vly if the answer is not obtainable from 
ie other. 
By an unaccountable oversight the sym- 
| g representing the acceleration by 
ivity was replaced by the numeral 9 all 
rough Mr. Goodenough’s article published 
our issue of October 24th. Of course 
1ose who are familiar with the subject will 
ot be misled, but rs may have been. 
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Reamers—Countershaft Hangers—Pro- 
jection of Drawings—Monkey 
Wrenches. 

By OBERLIN SMITH 
Apropos of reamers, and especially of 
the recent very interesting description in the 
Macuinist, of the unusually large ones 
used by Mr. Bullock for boring Willans 
engine cylinders: who knows much about 
reamers any way, and why does not some- 
body find out more about them by accurate 
Would not this 
field of investigation be a good one for 


and critical experiments ? 


some of the experimenters in our technical 
schools ? 

A reamer seems to the incautious critic a 
very simple tool, and yet to the experienced 
reamerer it seems to possess almost infinite 
capabilities of good and evil. The question 
has doubtless occurred to almost all of us, 
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over, it would doubtless show somewhat 
startling variations from its ideal form 
From a purely theoretical standpoint the 
perfect reamer would seem to be one with 
numerous spiral teeth, whose edges should 
lie absolutely in the surface of the cylinder, 
except where they become conical at the 
entering end. If the materials of tool ind 
work were not elastic the cutting would, of 
course, all be done upon the conical part, 
ceasing absolutely where the cone joins the 
cylinder—the straight part of the teeth 
beyond that point acting simply as guides. 
The perfect action of such a reamer would, 
obviously, depend upon the work being 
absolutely stationary, as well as the axis of 
the reamer. In real life we get neither of 
these conditions, nor do we get non-elastic 
substances. We therefore must expect the 
cutting of a reamer to be a sort of a com 
promise between the ideal just set forth and 
the crowding of a footballist through a 
piled up mass of his fellow 
There is, however, 


_< sufferers 
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J as before intimated, a large 
and interesting field for careful 
experiment in regard to the 
best possible designs for boring 


tools of various kinds 


COUNTER HANGERS, 


P o ; J ‘mee = oom In the August 22d AMER 
— Fig. 2 1CAN MACHINIST is shown an 
big. 3 P c excellent method of fastening 
e ¢ countershaft hangers to a ceil- 





Fig. & 


COUNTERSHAFPT ATTACHMENT. 


why something that seemed to be a most 
beautiful reamer would not permit anything 
to be good about its products, and why some 
of the old, flat reamers referred to in the 
article in question, with their wooden sides, 
seem sometimes to do much more excellent 
work. Such a result could not, of course, 
always be entirely depended upon, but when 
everything did happen to be right the good 
effect was probably due to a pair of sharp 
parallel cutting edges being held nearly 
enough in an axial plane for all practical 
purposes by the wooden side pieces, whose 
purpose was more than that of merely 
Their additional 
function was doubtless to form a somewhat 


locating the tool proper. 


elastic cushion, which would neutralize the 
vibration of the cutting edges in the work, 
which is often so annoying—with its fluting 
and chattering effects. 

The rather peculiar two-jawed reamer, 
described in the article referred to, with its 
would 
not seem at first sight to be the best possible 


four guiding plates or ‘‘ bearers,” 
form for such a tool. It is, however, very 
gratifying thus to learn the details of tools 
which have come up through a course of 
evolution to give such excellent results by 
literally adapting themselves to their envi- 
It would be interesting to know 
further whether various other numbers of 
bearers, arranged at different angles, have 


ronments. 


been tried, and just what were the compara 
tive results. 

The first question that would naturally 
arise in analyzing a reamer of this kind, 
would be whether the edges of the bearers 
form elements of a true cylinder, and if the 
edges of the cutters are also elements of this 
same cylinder. If so, how can they do any 
cutting in a hole which is already large 
If, on the 
other hand, the cutter edges form elements 


enough to admit the bearers ? 


of a larger cylinder and project beyond the 
bearers, how can the bearers fit tight enough 
in the larger hole thus made by the rotating 
cutters to guide the tool, make it revolve 
upon a definite axis, and prevent it from 
shaking and chattering ? The answers to 
these questions undoubtedly can be derived 
only from the fact that the reamer itself is 
elastic as well as the metal in which the hole 
is bored, and that certain waves of radial 
motion must occur in both tool and work to 
enable such a reamer to gointo the hole at 
all or todo any cutting after it gets in. 
Practically it has shown itself capable of 
producing a good hole, although if such a 
hole could be microscopically surveyed all 


ing which seems to be especially 
adapted to cases where the 
shaft runs at right angles to 
the joists. This reminds me 
of a still cheaper and equally convenient 
method used by me for a great many years 
past for putting up countershafts, which, 
by the way, happened in most of the cases 
concerned, to be parallel with rather than 
across the longitudinal lines of the joists. 
When 


scantlings were bolted crosswise beneath. 


otherwise, short, supplementary 

In Fig. 1 is shown a vertical cross-section 
of an upstairs floor /, with joists J J, hav 
ing strips S S nailed upon either side of 
These 


are usually of l-inch pine boards 3 inches or 


them, flush with their lower edges. 


4 inches wide, of a cheap quality, such as is 
used forshingling laths, ete. They are fast 
ened up with plenty of tenpenny or twelve- 
penny nails to the joists in question, which 
in my case have usually been of 3x12 
hemlock or yellow pine timber. In some 
cases these strips have been put up only 
where a line of countershafts was supposed 
to be needed, but as these have from time to 
time been shifted, other strips have been 


nailed in to suit. Later it has been my 


Monkeying 
Wrong 
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Monkeying 
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custom in putting up a new set of joists, to 
equip them everywhere with these cheap 
strips, so that any countershafts can be put 
up in any position whatever, in reference 
either to the length or width of the room. 

The holding of the hangers // by the bolts 
B B dropped through a pair of washers, and 
through the rough wooden clamp @, Figs. 
1 and 2, thence through the wooden plate P, 
Figs. 1 and 3, and thence through the 
hanger, washers and nuts, is clearly shown 
in the pictures referred to. The clamps @ 
are usually of 14-inch by 4-inch or 5-inch 
‘stuff’ roughly sawed off to 
The plates P are of the same stuff, 
but preferably a little wider, and are usually 


or 6-inch 
length. 


roughly planed, beveled and painted upon 
Almost any kind of 
wood is good enough, except hemlock, 


the bottom and edges. 


which for sentimental and emotional reasons 
at any rate (if not directly practical ones) 
should be left out of all engineering con- 
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structions that are liable to be handled by 
thumbs and fingers of flesh. Possibly some 
of the prejudice against this rather useful 
product of the forest comes from the ancient 
tradition that after the Creator bad made 
ull other kinds of wood the devil obtained 
permission to try his hand, and evolved 
hemlock ! 

In some cases the clamps C are made 
with slots instead of round holes, as in Fig 
1, which enables them to be used inter 
changeably for hangers of various sizes and 
patterns. The plates P are, of course, in 
such cases, slotted in the same way. 

It is sometimes desirable to put a hanger 
directly or partially under a joist, or to put 
up an unusually large hanger, or any hanger 
with unusual stiffness. In such cases a 
double length plate P, Fig. 5, may be used, 
attached to two clamps, placed in two re 
spective joist spaces, with one hole in each, 
asin (, Fig. 6. 

Any of these arrangements are extremely 
convenient for shifting one or both hangers 
of a countershaft, and for the original locat- 
ing thereof, regardless of what odd length 
the shaft may be. They are also useful for 
light line shafts. 


DRAWING PROJECTIONS 


In a recent article by ‘*‘ Untutored” I am 
mentioned as having ‘‘a too vivid imagina- 
tion” when sliding my object in connection 
with its revolution. The alleged method 
shown in his sketch, Fig. 1, of revolving 
without sliding must itself, I think, be con- 
sidered but a figment of the imagination, as 
a sliding or soaring or flying (or whatever it 
may be called) process, through the air, 
must have been used previous to the revolu 
tion, as an alternative of the sliding upon or 
above the drawing originally spoken of by 
me. In other words, a lateral as well as a 
rotary motion must necessarily be used to 
get the object into the various positions 
To speak of this 
lateral motion as not a sliding one is simply 


shown ia his Fig. 1. 


begging the question. 

The principal mistake made by the corre 
spondent in question, however, is in his 
signature, which should be ‘* Tutored” in 
stead of ‘* Untutored,” as he has shown 
himself thoroughly acquainted with his 
subject, and well equipped from a literary 
point of view for its discussion, even if his 


logic may seem to some of us a little lame. 
Is it possible that a state of mind like this 
may have resulted from an imagination 


which has been tortured as well as tutored ? 
MONKEY WRENCHES. 


I am constrained to differ somewhat from 
a correspondent in the August 29th Ma- 
CHINIST in regard to the abuses and conse- 
quent diseases of monkey wrenches. Re- 
ferring to Figs. 1 and 2, it is true that the 
eye at # sometimes tears out, but this isa 
matter so easily remedied in the manufact- 
ure by making the eye a trifle thicker all 
over, in cases where it has proved too weak, 
that it is hardly worth discussing. 

It seems to me that the most usual acci- 
dent toa monkey wrench is the bending of 
the stem S, as shown in Fig. 4, for it isa 
rare thing to see an old wrench where the 
head /7 has remained at right angles to the 
stem. The cause of this bending, except 
perhaps in the case of some abnormally 
strong wrenches, is obvious. The stem in 
question is acting as a projecting beam 
with the usual greatest stresses at or about 
the point of support. This, in the present 
N, which is, of course, 
making an attempt to remain stationary. 
Were this beam continued logically into 
the head in parabolic form, as shown by the 
dotted lines in Figs. 3 and 4, then the bend- 
ing action in question would be as liable to 
take place at /7 as at S, but as the head, for 


case, is the nut 


other reasons, is made larger and stronger, 
the greatest deforming stresses are, of course, 
concentrated at S. 

The reason why a wrench is more easily 
spoiled by moving it the wrong way, as in 
Fig. 1, than the mght way, as in Fig. 2, is 
because there is a violent spreading action 
between the jaws caused by the nut J act- 
ing as a cam, which in Fig. 1 pushes out 
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ward at A,in the direction of the small 
irrow 2, while the leverage to bend the 
beam at S is much greater than where the 
outward force is at B, asin Fig. 2. In this 
second and correct method, the inward 
thrust, in direction of arrow y, of the cam 
like nut, is given at D rather than at C, with 
more leverage, it is true, than before. In 


this case, however, the said thrust is not so 


much trying to bend the stem at 4, as to 
slide the moving jaw J along upon the stem. 
This jaw, having for its abutment the ad 
the line JL, 


moreover of well-braced and rather strong 


justing screw in and being 
proportions in itself, does not suffer by the 
change in position of the point of thrust. 
The cam-like action referred to, which is 
the 
is smaller, even with a given 


exercised by nut, is, of course, worse 


as the nut 
torque exercised by the hand of the monk- 
eyer, on account of the shorter leverage in 
from its center outward at right 


said cam 


angles to its line of thrust. Thus a hexagon 
nut is worse than a square nut of the same 
like 


small-headed set screw is worse yet. 


nominal diameter, and for reason a 
One 
of the greatest abominations in a small way 
the 


habit of using a wrench of the kind in ques- 


in machine-shop practice is perhaps 


tion for taps and reamers, which usually 


have very small heads, often with the 
corners badly worn off, and which require a 
heavy torque This rascally process is 


practiced in almost every shop, in spite of 
all that 
most dangerous epidemics to which monkey 


is said against it, and is one of the 


wrenches are liable. Especially is this the 
case when they are used in the wrong direc 
tion, as shown in Fig. 1. 
——_-+e— 
LETTERS FROM PRACTICAL MEN. 
Speed of the Wrecked Wheel. 
Editor American Machinist : 

Please inform me if your account in the 
AMERICAN Macurnist about the fly 
Hoboken is correct. It 
does not correspond with the one given in 


last 
wheel accident at 
the Engineering Record, According to your 
data, the wheel was running at a normal 
belt speed of 7,850 feet, which is unusually 


high. C. E. B. 
[The speed of the wheel was 100 revolu- 
tions instead of 125, as we stated; the 


diameter, however, was 20 feet, as we gave 
it, instead of ‘‘about 17,” asin the journal 
referred to, so that the belt speed was 6,280 
feet per minute. We thank our correspond- 
ent for calling attention to the matter.—Eb. ] 


Experience With Gear Molding Ma- 
chines, 
Editor American Machinast : 

Much valuable information has been print- 
ed in your paper about the detailed method 
of fastening gear teeth to the pattern. I 
have had considerable experience with gear 
patterns, part of which certainly left a bad 
taste in my mouth; old ‘‘ relics” that used 
to do certain work on certain machines were 


se 


unearthed in our pattern ‘‘ museum,” and 
sent to the foundry; well the wheel was cast, 
and when set up was found one-half inch or 
so out of true circle ; as we were notin the 
elliptical gear business, we naturally turned 
off about half the tooth to get the thing 
‘‘round.” We learned then that big gear 
patterns when stood on the rim for several 
years, more or less, get quite a ‘‘ bulge,” and 
ought to be ‘‘trued up” before making in 
iron. Our pattern shop was ample, but our 
storage facilities limited, thanks to our relics 
of bygone days, and as the man who could 
give the order to clear out patterns that had 
not been used for 20 years, was not in the 
humor to do it, and he also forever ‘ kick- 
ing” about pattern time on the many gears 
which we began to imagine a 
sort of heaven where it was too hot for iron 
After many months ‘‘ uphill” 
fighting, | persuaded our people to buy a 
gear-molding machine, a thing that I had no 
experieace with, and a sort of boomerang, 
which through any shortcomings on the part 
of the machine would surely back up on me. 
Even that innocent mechanism has its little 
tricks, as I soon found out. I had the mold 
‘‘swept up” of proper diameter ; that is, the 


we made, 


to stay solid. 


AMERICAN MACHINIST 


outside diameter of the teeth, then started in 
with the index crank, 
beam, one of such a number of parts of a 
circle as teeth. The pitch was 
rather fine, and we ‘‘ rammed” the mold un- 


revolving a long 
there were 
til the circle was completed. To strengthen 
my confidence 
divided in equal parts, the same as the gear 
ought to be; then laid it outside the mold, 
measured from the center along the side of 


I had a ring made of wood, 


each tooth to see whether they corresponded 
with my divisions on the ring. Did they ? 
Well no, about the tenth tooth I could see 
that something was wrong, for two or three 
teeth I would be ‘‘ full,” then ‘‘ scant,” until 
I wished I had stuck to patterns. 

The mold was torn down ready to try 
again; next time it was worse than before; 
so then it was time to look at the machine. I 
found the trouble ; about a hair’s clearance 
between the worm which revolves the ma- 
chine and its wheel. While this was small 
it made quite a rattle at the end of a five- 
‘*foot” beam. I made a heavy spring then 
which kept the wheel hard against the 
worm—no more trouble from uneven teeth ; 
but not being satisfied, I had for several suc- 
cessive gears rings made and divided, and, 
personally, crawled on all ‘‘ fours” around 
that mold, when I found my hopes justified, 
and the machine ‘‘ worked.” 

What a mancan’t think of whenin trouble 
would fill many volumes. One day I sat 


@) a . 
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watching the molder, and when he finished 
the last tooth I said, ‘‘ turn her an extra tooth 
the tooth block fits the first tooth 
you ‘rammed,’” I had made a remarkable 
discovery ; itdid, showing that the teeth were 
spaced evenly, so the only problem that re- 
mainsis, why I crawled around on the found- 
ry floor so many times, when that extra tooth 
scheme checked the whole thing, and, mind 
you, I am not considered a fool either. Our 
pattern loft is still comfortably filled, our 
gears good, cheaply made, all teeth alike, 
and satisfactory in every respect. 'Wemade 
money with ours. CISNARF, 


and see if 





Draining Steam Pipes. 
Editor American Machinist : 

I have a question in steam-pipe draining 
that I wish brought to the attention of the 
many readers of your valuable paper, in or- 
der to get their opinions or experience as 
the case may be through this same source. 

The inclosed sketch represents the pro- 
posed construction of a battery of boilers. 
a is the receiver from the boilers ; 6 is where 
the steam pipe leads off to the engine ; ¢ is 
a one-inch pipe for the purpose of draining 
the receiver of the water of condensation; 
the two branches e and / with a valve in 
each are thus arranged so that if one of the 
two boilers is out of service that branch may 
be shut off. As will be seen, it is proposed 
to convey the condensation back into the 
boilers by gravity, but men tell me that the 
water will not run back into the boilers as 
shown at e, claiming that the pipe must ex- 
tend under the water as at f; others also 
claim that to make such an arrangement 
work it must be tapped into the bottom of 
the boiler. It is five feet from the bottom 
of the receiver to the top of the boiler. 

S. A. SMITH. 


Use of Hot Air for Drying. 
Editor American Machinist : 
In the ‘bicycle tool” 
AMERICAN MACHINIST 


article in the 
October 17th, we 


» Od 


have an account of a kiln for drying the 
wooden rims after they have been steamed 
and bent. A circulating fan is shown, and 
we are told that 
ous, the air drawn from the dry kiln being 


‘*the circulation is continu- 


forced through the stack of live steam pipes 
I would like to 
itself, 
There 
is no doubt that a plenty of people would do 


back into the kiln again.” 
is correct in 
and if it represents correct practice. 


know if this statement 


it in that way with the idea of saving heat ; 
but it might better accomplish the purpose 
intended in this case to lose the heat. With 
the hot air circulating around and around, 
what becomes of the moisture that it is in- 
tended to carry off? The air, I suppose, 
does not become thoroughly cool at any 
point of its travel, so it does not get wrung 
out, or does not get a chance to deposit 
much of its moisture, and how the wood 
ever gets dry it is rather difficult to see. The 
heating and cooling of air, as I understand 
it, changes its capacity for moisture, and the 
greater the difference in temperature the 
greater will be the difference in water-carry - 
ing capacity. The air, if saturated with 
moisture when hot, is wrung out or relieved 
If it is 
only partially cooled only part of the moist- 
ure is got out of it, and it will not be able to 
pick up as much when it is heated and 
passed into the presence of and contact with 
the damp wood again. Cold air, even if 
damp, heated up 
and then it is apparently dry 
and thirsty and readily ab- 
sorbs all the moisture that 
it can reach until it is sat- 
urated, and then of course 
it will take no more, and that 
is the way that things are 
dried by hot air. If I had 
that drying kiln and the heat- 
ing and circulating arrange- 
ment, I think I should take 
in cold air all the while 
through the heater and blow 
away the warm air after it 
had passed through the kiln. 
There may be other reasons 
that do not appear for using 
the same air over and over 
again, but so far as the absorption of moist- 
ure in the quickest time is concerned, I do 
not see how it will do it. 


of the moisture by being cooled. 


may be 





TECUMSEH SwIrFt. 
Radial Icicles. 
Editor American Machinist : 

I fully appreciate the compliment paid 
me in being set right by the best of authori- 
ties on centrifugal force. But if friend 
Porter will read my letter again carefully, 
1 think he will discover that he has entirely 
misunderstood my statement, which I cer- 
tainly endeavored to put in such language 
as would make any misunderstanding im- 
possible. I would leave the question where 
it stands, were it not for the fact that it may 
be possible to point out the difference be- 
tween what appears to be and what is. 

There is no question but the appearante 
of water leaving a grindstone is as Mr. 
Porter has shown, nor is there any question 
but what the path in which a flying particle 
leaving the periphery of a revolving wheel 
will be tangent to the path in which it was 
traveling before it left the wheel. That is 
the appearance, and those the facts accord- 
ing to the premises stated, but both are 
entirely outside the question under discus- 
sion. 

My statement was in effect this, ‘‘so far as 
the wheel is concerned, the water will leave 
the rim in approximately an involute curve, 
starting on a radial line.” 

To illustrate, assume a revolving wheel 
with radial arms and a deep rim. If a drop 
of water be placed on one of the arms, it 
will be caused to travel by the motion of the 
wheel round and round, and by centrifugal 
force along out on the arm of the wheel in 
a radial line ; the results of the two being a 
spiral in fact as well as in appearance ; 
but so far as the wheel itself is concerned 
in a radial line. When the drop of water 
reaches the rim, it will continue to travel 
out, as has been shown by other correspond- 
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radial line on the rim of the 
All this time the drop of water has 
now the 
velocity is great enough so that centrifugal 
force overcomes the adhesion of the drop of 
water to the rim, the water will fly off and 
take a path tangent to the spiral. But how 
does it leave the wheel is the question at 
issue, and I claim by continuing out in the 
same radial line it has been traveling on the 
arm and rim. After it leaves 
the rim there is nothing to increase its 
velocity, and hence it cannot go radially, but 
for an infinite distance, and at once falls 
back of the radial line and would strike an 
involute curve on a piece of paper fastened 
to the wheel if the water was a frictionless 
pencil, and had no affinity for the paper. 

If I am correct in this understanding of 
what takes place, it does not upset any 
accepted fact, but it does change the state- 
ment from this: When a particle leaves a- 
revolving wheel by centrifugal force it goes off 
statement like this: 
When a particle leaves a revolving wheel 
by centrifugal force, it takes a path tangent 
to the path it has been traveling in, or, a 
particle leaving the periphery of a revolving 
wheel by centrifugal force will go off the 
wheel on approximately an involute curve. 

The pitch line of a rack is tangent to the 
pitch line of a gear with which it is in mesh, 
as is well known, and the teeth of the rack 
as they leave the wheel strike involute 
curves as is equally well known. 

What I assume to be a fact, is that they 
leave in practically the same way a drop of 
water would if thrown off by centrifugal 
force. 


ents, in a 
wheel. 


been increasing in velocity. If 


across the 


on a tangert, to a 


Icicles forming on the outer rim of a 
revolving wheel are radial. They would 
form in involute curves were it not from 
the fact that as they form, they serve to 
impart increased velocity to the outflowing 
drops of water, which build up projecting 
radial structures. Joun E. SWEET. 

Syracuse, N. Y. 

[We have a number of other communica- 
tions on this subject, but think not much 
can profitably be added to what we have 
published, and that we have now devoted as 
much space to it as the subject calls for.— 
Ep. | 


Units of Force and Mass. 
Editor American Machinist : 

In his discourse on ‘‘ Units of Force and 
Mass,”’ Mr. G. A. Goodenough (October 24, 
1895) seems to make a mistake identical with 
the one he. is criticising. 


He speaks of 


‘length, mass and time as of fundamental 


units, while he classes force, velocity, ac- 
celeration, etc., under the category of de- 
rived units. The units of length and mass 
have been arbitrarily chosen, and are pre- 
served in the English archives. They are 
capable of preservation, and, within certain 
limits of accuracy, of duplication. Of 
‘‘time” he says: ‘‘ The unit of time is, of 
course, the second.” 

The two words ‘‘of course” cover the 
error. What is a second? A certain por- 
tion of our average solar day, to be sure. 
But we know to a certainty that the rotary 
movement of our earth is subject to fluctua- 
tions which, although exceedingly small, 
are, nevertheless, a fact, and, moreover, a 
constant retarding tendency is known to 
exist. The second of to-day is not the sec- 
ond of a century ago, nor will it be like the 
second of a century hence. 


” 


The change is 
exceedingly small, to be sure, but this is 
no excuse for adopting the variable second 
fundamental unit. In a purely scien- 
tific discussion the unit of time should be 
defined on a more scientific basis, and is 
undoubtedly a derived unit, owing to its 
dependence on motion. 

The most rational line of defining the 
derived units is probably as follows: The 
standards of mass and length, which have 
been arbitrarily chosen, are the only funda- 
mental units. 


as a 


Force is the next unit capa- 
ble of definition by taking into account the 
element of gravitation. It should be re- 
ferred to the attraction of two homogeneous 
globes, each of a given mass, located ata 
given distance. Then it becomes possible 
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to define the unit of velocity, as the velocity 
obtained by a body of a given mass, origi- 
nally at rest, after a given force is applied 
through a given space. And finally, the 
unit of time can be defined as that portion 
of duration which a body of the unit veloc 
ity requires to pass through the unit of 
space. 

In applied mechanics the units are not so 
defined. The second is adopted with refer 
ence tothe practically (but not absolutely) 
uniform rotary velocity of the earth, just 
as the accepted unit of force is the terrestrial 
attraction, on the surface of our globe, of a 
given mass, termed the “ pound,” an attrac 
tion which is practically, but not absolutely, 
equal on all parts of the earth’s surface. 

Such discussions have, of course, little 
practical value, and both the units of time 
and force, as defined in applied mechanics, 
will perhaps always remain the units of the 
practical engineer. HuGco BILGRAM. 

Philadelphia. 


Eccentric Indicator Cards, 
Editor American Machinist : 

Accompanying this article are two indi 
cator cards, taken from a single eccentric 
Corliss engine. One is taken in the ordinary 
way, and the other with the indicator cord 
attached to the rocker arm, or intermediate 
between the eccentric and the valve gear. 

This will give about the same relative 
motion between the engine piston and the 
indicator drum as ‘‘ Novice” suggested in 
his article in the AMERICAN MAcuiInist of 
June 27th, present volume. 

Such a card, without any explanation, 
would, no doubt, prove quite a puzzle to 
anyone not knowing anything of the man- 
ner in which it might have been taken. I 
have never compared cards taken in the 
above manner with other cards as to devel- 
opment, but in some other respects they are 
quite as valuable as cards taken in the 
ordinary way. 

A little study of this curious looking card 
will enable engineers to read and understand 
all of the good points that such a card can 
possess, the most prominent of which are in 
the compression and admission lines. 

The explanation by letters will make it 
easily understood, and to assist in this refer 
ence can be had to like letters on the ordi 
nary card. a! and a® are where the exhaust 
valves close, and from a! and a*® to }' and 
b? are the compression lines ; from }' and )? 
to cl and c*® are the admission lines ; from 
ec! and c* to d' and d* are the steam lines, 
and from d‘ and d* on around to e! and e? 
are the expansion lines. 

The different ends of the cards are marked 
with the appropriate letters Zand C, head 
and crank ends; they were taken with a 
right-hand indicator, thus making the head 
end of the engines showing on the left end 
of the ordinary card ; the head end appear- 
ing on the right-hand end of the other card 
is caused by the motion from which it was 
taken, being so far in advance of the piston. 

The humps in the steam lines are caused 
by the fact that another engine is working 
from the same pipe. 

These cards were taken with a 50 spring, 
and the engine is 26x60x63 revolutions. 

S. A. SMrrn. 
=o 
Steam Economy in Sugar Houses. 


A writer in the Louisiana Planter con- 
trasts the consumption of steam and fuel in 
two existing installations of sugar apparatus 
consuming the same tonnage of cane and 
producing the same weight of sugar. The 
plants are designated A and B, and the fol- 
lowing results are arrived at : 


A. B. 
Total live steam, pounds.... . .... 390,111 739,229 
Total H. P. of machines ........... 572 730 
Mean steam per H. P., pounds..... 23.05 41.04 
Total coal per day, pounds......... 48,763 92,404 
Coal per 1,000 pounds SHEP .. 5. 650 1,232 
Total boiler H. P és eee 650 1,232 
Boiler H. P. per tonof cane... .... 1.3 2.465 


Here we see that the coal bill of house A 
is only 53 per cent. of the account for house 
B. Taking the coal at $3 per ton, the daily 
coal expense is : 


eh sgt inde TE Re Teer Tere TS, 
POP BUUSSB....ccscsses nae rere meee 123.60 
eT eae eee 
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The coal expense per ton of cane is : 


For house A...... ein hea Mate $0 138 
For house B ; 0.247 
Difference : . ; ; $0.09 


In addition to this attention is called to 
the difference in the first cost of the two 


plants. Assuming that $20 may represent 


b’ 
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Sectional Dies. 

Dies of large size or of a difficult shape 
can usually be made to better advantage in 
sections, as in the former class the dies can 
be separately made and tempered and then 
set in their places in the holder, thus form 


887 


I well remember the beginning of my ex 
perience on sectional dies, and, for that mat 
ter, it was my first experience on die work 
any way The tirm where I was then serv 
ing my apprenticeship and being initiated 
into the mysteries of the machine business 
took a contract to build a lot of large foot 

presses, or tin machines as 

we used to call them, for 

d blanking out tin pans 
This was before the intro 

duction of drawn or struck 

up tinware, now so com 

| mon. They were fitted 
with six sets of dies each, 
Y made in sections, the punch 
being solid and secured toa 

cast-iron punch holder. 

The dies were held in place 


in a frame or holder which 


ad was too light for the work 

salle , it had to do, and were also 
: ; —— sprung badly in being 
as improperly clamped in plan- 
ing; as I had the credit of 

g c planing them I also had 

the pleasure of filing them 

J true (%) with a hand planer, 

/ otherwise known as a 12 

J inch bastard file There 

were, if my memory serves 

C me right, sixty of them, 

and some of them were 

out y's inch or more. It 

b took me three weeks to true 

them up, and it was three 

weeks more before my back 

a stopped aching, but I think 

— —— — I learned more about plan 


EccENTRIC INDICATOR CARDS. 


the boiler cost per horse-power, the two steam 
plants show up as follows : 


FF Re eee ree newer sen $13,000 
House B... reer wees -- 24,640 
DIBGFONCE.... ..ccceess $11,640 


Then assuming the cost per horse-power 
for the various machines to be $10, we have: 


House A. .. psetideaws ecee $5,720 
House B . etakeeeRenw isethesecadea ---- 7,300 


Difference 
Then the total difference in the cost for 
boilers and machinery becomes $13,220, 
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ing a complete die, requiring less stock ; 
and should a part be spoiled in making or 
hardening, it can be easily replaced, whereas, 
in a solid die, the whole would be spoiled. 

Sketch No. 1 shows a method of making 
a small compound die, sectional, that was 
adopted because it was found impossible to 
produce work that would meet the require 
ments of the case with the best solid die we 
could make. The pieces wanted were sim 
ply flat blanks of thin sheet-iron 2 inches by 
4 inches in size, with a %-inch center hole, 
with an allowable limit of .002 inch varia 
tion. Very large numbers of them were 
wanted, involving the use of several dies 
that must not vary over .002 inch from each 
other, and after many trials with solid dies, 
which failed on account of the contraction 
caused by hardening, and also by the change 
in the die as it wore out, on account of the 
clearance given, a die was made like the 
sketch, the sides and ends of the die being 
made in separate pieces, hardened and 
ground to size, and held in place by the 
shrink ring A, the central punch B perfo 
rating the blank at the same time that the 
outside was cut. 

No clearance was given the die as the 
blank is pushed out by the spring stripper, 


a 








Fig. 1 
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which tells us quite emphatically what 
everyone should know—that the best is the 
cheapest. And this is as applicable to the 
men in charge of such plants as to the 
machinery of it. Usually the men who will 
work cheapest are the ones whose work 
costs most in proportion to its real value, 





thus rendering the clearance unnecessary, 
and enabling the die to hold its size until 
worn out; this style of die gave such satis- 
faction that it was adopted exclusively for 
tbat class of work, and the extra cost of the 
die was more than offset by the decreased 
cost of the work, produced, 





ing than I ever bave before 

or since in the same length 
of time. Large dies for armature disks, of 
which I will have more to say later, are inva 
riably made in sections ; both ptinches and 
dies are hardened ana set in a steel holder, 
some of them containing over one thousand 
parts in both punch and die, and any die or 
punch can be removed and repaired without 
disturbing the rest. The first cost of a sec 
tional die is usually greater than that of 
a solid one allowing that it could be made 
solid, but the certainty of its coming out 
right, without fire cracking or being dis 
torted in being hardened, will offset the ex 
tra cost, and in the case of dies having a 
large number of parts that are precisely 
alike, by making special mills for them the 
die can be made with a cheaper class of 
labor, and still with the certainty that it 
will come out right in the end. 

The second sketch shown (Fig. 2) is of a 
large punch and die that was made sectional 
from the fact that it was impossible to get 
steel of the proper size for the die as soon as 
wanted. The punch and die were both 
made in sections and ground to a perfect fit 
after being hardened. The dotted lines 
show the manner in which the joint was 
made, and better results were obtained from 
the die as to the cutting qualities and shape, 
than if it had been made solid. 
The size of the die was about 18 
inches by 20 inches, and the 
stock punched was thin sheet 
iron; the labor cost on the work, 
though somewhat more than it 
would have been for a solid die, 
was more than offset by the 
ing in the amount of stock used. 
The die was set in a cast-iron 
holder having eight lugs, which 
were fitted with set screws forc- 
ing the die firmly together. 

J. L. Lucas. 
- a 

The Pittsburg Reduction Co. 
are bringing out a new alloy 
containing somewhat over 70 per 
cent. of aluminum, and which is 
said to be a practicable substitute 
for brass. It casts well ; specific 
gravity, 3.15; tensile strength, 380,000 
It works well in the lathe, pol- 
ishes well, and retains its polish. 


pounds, 
Its color 
is white. This alloy, weighing about one- 
third as much as brass, corresponds in cost 
to brass at about 9 cents per pound, 
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Juvenile Mechanical Periodicals. 

A correspondent writes to ask us ‘‘if there 
is any mechanical journal published in Eng 
lish for the benefit of apprentices.” The 
AMERICAN MAcutntst is generally consid 
ered to be a mechanical journal ; it is pub- 
lished in English, as we understand the 
language; itisalso published for the benefit of 
apprentices, and we have reason to know that 
many apprentices are benefited by it, so that 
in some respects the question is a strange one 
to come from one of our valued readers. 
If the writer is really looking for a period 
ical to be read exclusively by apprentices, 
his question is still more peculiar. We 
believe that apprentices are entitled to the 
very best of information, and the freshest 
of mechanical news; but what is good 
enough for them is good enough for any 
body in the trade, or alongside of it, and all 
are hungry and alert, and we would not 
know how to keep the sheep out of our lamb 
pasture if we wished to try. 

Of course we understand what it is that 
our correspondent thinks that he wants, and 
we could easily give an instance of the 
style in which the supposed want is some 
times catered to. We have an _ illustra 
tion right at hand. What is meant when 
it is said that steam in a steam engine 
has two or three, or eight or ten, or any 
given number of expansions? When steam 
is admitted into a cylinder for a certain 
portion of the stroke, and then cut off and 
allowed to expand by the advance of the 
piston to double the distance which it had 
traveled when the cut-off occurred, the 
steam is said to have two expansions ; if it 
expands in the cylinder to four times its 
original volume it has four expansions, and 
soon. The expansion after cut-off may all 
occur in one cylinder, as in any simple en 
gine, in the two cylinders of a compound 
engine, in the three successive cylinders of 
a triple-expansion engine, or in more than 
three cylinders, but in either case the final 
volume divided by the initial volume will 
give the number of expansions. That, it 
seems to us, is about all that need be said in 
answer to the question. Put we might do 
as has been done quite recently, and spread 
this important information over two entire 
pages, with seven or eight cuts to make it 
clearer—you must have pictures for ap- 
prentices, you know, and that would be 
writing for apprentices, as some think that 
it should be done; but think of that fora 
month’s dose of knowledge. How long 
would it be before the apprentice really 
learned in that way all the important points 
about steam and the steam engine, to say 


-nothing of the myriad of other topics that 


he must master, some of them, in these days, 
of as great importance and magnitude and 
as difficult of mastery as steam itself? Asa 
weekly journal, we, of course, have a great 
advantage over a monthly as a dispenser of 
information, but life is too short, and ap- 
prentices have too long a march before them 
to be delayed in ‘‘ marking time” on the 
way. Every step should be a full step, and 
every step should count. 

Suppose that we should begin to dispense 
elementary mechanical knowledge in words 
of one syllable, little lessons in arithmetic 
that can be better learned from a book of 
arithmetic and in the common school, the 
first principles of physics that are contained 
in hundreds of text-books, or should dilute 
and rehash a page or two of an encyclopedia 
every week, and, in short, get up a paper 
‘for the benefit of apprentices,” according 
to their idea of it, and suppose that we had 
succeeded in gathering around us a large 
constituency of apprentice readers whom we 
could look upon as our principal, if not our 
only patrons. We would soon be in the 
position of the man who should start a 
clothing business for little boys exclusively. 
He might make bis clothes ever so nicely, 
and the boys might be pleased and proud to 
wear them for a time; but they would be 
growing up all the while, and they would 
begin to want men’s clothes, and then the 
trouble would begin. They must come out 
in the fuli glory of adult raiment, and if the 
juvenile clothier could not supply them his 
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customers would drop away from him at 
one end as fast as he could catch new ones 
at the other end. Another course would be 
open to him, which, 1f he were a sensible 
clothier, he would be quite sure to follow. 
He would have to begin to make men’s 
clothes in self-defense, and in a very short 
time he would become a full-fledged tailor, 
with clothing still for boys, but also those 
for men of every age and of all sizes and 
conditions. 

The illustration does not, however, fully 
In the knowl- 
edge that apprentices have to acquire there 


apply to the case before us. 


is no such distinction of juvenile and adult. 
There is no casting off of any of it as one 
grows older. The beyinner is getting his 
knowledge for lifelong use, and he requires 
precisely the same knowledge that the most 
experienced men have, and the best place, 
and, indeed, the only place to get it is from 
the same common sources of knowledge. 
If there is any difference in the requirements 
the younger man should have the freshest, 
because he presumably has to carry it the 
farthest or to use it the longest, and the 
freshest is found in the columns of the 
journal that tells of the work of to-day. 
—---- —_- 
Lawless Railroad Officials. 


It would seem as though a little healthy 
legislation would be in order which would 
have a direct bearing on what is becoming a 
regular procedure in cases where a railroad, 
a trolley line, or a pipe line wishes to cross 
the line of a road already built. Such an 
attempt so often results in a pitched battle 
between gangs of men more or less com- 
pletely armed as to suggest the idea that the 
companies do not think that any procedure 
authorized by law is sufficient to protect 
their rights. If the law is really inadequate 
in such matters it should of course be made 
adequate, but whether it is or can be made 
so or not, it ought to be, or to be made ade- 
quate for the punishment of every man who 
tukes part in or is responsible for such law- 
less proceedings as have recently been seen 
in New Jersey, and at different times pre- 
viously in other States. 

The Pennsylvania, and the Delaware & 
Lackawanna roads have both taken the law 
into their own hands recently to prevent the 
crossing of their lines, the one by another 
road, and the other by a pipe line. It should 
be thoroughly understood that this is none 
the less anarchy, and no less an offense and 
injury to every citizen of this country be- 
cause engaged in by wealthy corporations 
contending for what they conceive to be 
their rights, and to protect the interests 
of their stockholders. Most of those who 
do the actual fighting are poor men with 
whom it issomething of a struggle to merely 
support life in themselves and families. In 
case they should consider it necessary to 
strike in order to maintain a living wage, 
and should then engage in anything re- 
sembling the recent operations, we should 
hear the representatives and the mouth- 
pieces of the roads declaiming loudly against 
such violence, and demanding that the entire 
power of the State and even of the Federal 
Government should at once be exerted to 
put down the mob. They would at once 
declare that no matter what the cause nor 
what the merits of the original dispute, 
nothing else could possibly be done until 
mob violence was entirely suppressed, and 
for any damage they might sustain they 
would expect, and would probably obtain 
full compensation from the county in which 
the injury was done. Is this consistent ? 
It seems to us that it cannot possibly be so 
regarded, but that on the contrary it is in 
every way inconsistent and disgraceful. 

We do not believe in mob violence nor in 
anarchy. We believe that law enacted by 
and in the interest of the people should be 
supreme, and should be respected by all 
good citizens. When it is violated and 
utterly disregarded the culprit should be 
taught by suitable penalties that society 
must protect itself. But the punishment 
must be just as severe for a railroad officer 
as for a railroad laborer, 

_—— 
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We give up the space in this issue that 
would otherwise have been occupied by the 
sixth article on ‘ Bicycle Tools” to a de- 
scription of a motor which seems to possess 
many qualities that make it peculiarly well 
fitted as a motor for road vehicles, including 
the bicycle. The fact that it works well 
and gives very high economy without the 
use of a water jacket is important, and the 
reduction of weight to about 3} pounds per 
horse-power would seem to leave very little 
margin for further reductions, and, in fact, 
very little to be desired. 

So far as we can judge from our present 
knowledge of the engine, it bids fair to take 
a prominent place in the development of 
what we beheve is destined to become an 
important industry, 7. ¢., the construction of 
vehicles to be driven over highways by 
other motive power than the horse. 

—_-->e—___——_— 
Literary Notes. 


COMPRESSED AIR. Practical Information upon 
Air Compression and the Transmission and Ap 
plication of Compressed Air. By Frank Richards, 
Mem. A. S. M. E. 





This is a book of 203 pages, devoted to 
the exposition of what its author conceives 
to be the leading facts regarding the subject 
—those facts which the man who has to deal 
with compressed air or with the machinery 
for producing or utilizing it should be 
familiar with. 

In his preface he says, ‘‘I would gladly 
do what | can to extend the field of its [com 
pressed airs] usefulness, and I have so much 
faith in its powers that I believe that the 
best of all ways to advertise it is simply to 
tell the straight truth about it, and that I 
have tried to do.” 

But when writing on such a subject and 
endeavoring to ‘* tell the straight truth about 
it,” one must have something besides the 
desire or disposition to tell the truth; he 
must be thoroughly and practically ac- 
quainted with his subject. Such an acquaint- 
ance Mr, Richards has acquired, both by 
much study of the subject and by practical 
experience in the construction and manage- 
ment of machines for compressing air, and 
for using it. At the same time his book 
clearly shows that it is written without 
prejudice, and in the interest of its readers. 
He shows clearly the underlying fallacy 
embodied in some of the air-compressing 
machinery at present constructed, and it is 
likely that what he has to say regarding 
** Corliss Cross-Compound Condensing Com- 
pressors,”” two-stage compression, reheating, 
etc., will not be approved by some inter 
ested builders ; but we believe he speaks 
the truth on these points; and no one who 
really does any thinking about the matter 
can doubt that, in the end, it will be better 
for all concerned that the truth should be 
proclaimed and known. 

In this book, the bugbear of “ freezing 
up” is fully and candid.y treated, and one 
who familiarizes himself with this part of 
the subject will know how to easily avoid 
this difficulty. The author’s name is familiar 
to our readers; he has produced a book 
that supplies an actual need, and one that 
will probably take its place as one of 
the most useful of standard authorities. 
Every man who has to do with air brakes, 
air hoists, or air machinery of any kind 
should have it; and any intelligent me- 
chanic can easily read and make use of the 
information contained in it. It is published 
by John Wiley & Sons, New York. Price 
$1.50. 


MODERN EXAMINATIONS OF STEAM EN- 
GLINEwRs, or Proctical Theory Explained and II- 
lustrated. Written for Engincers by an Engi- 
neer,. Comprising full and complete answers to 
300 questions for the use of Engineers and Fire 
men, When preparing for examination, ete., etc. 
By W. H. Wakeman 
It seems best not to reproduce the title 

page of this book in full in order to reserve 

space for a word of comment. The name of 

the author will be recognized as that of a 

frequent and welcome contributor to our 

columns. We note also that Mr. Wakeman 
is ‘‘author of many editorials for mechan- 
ical publications,” which doubtless accounts 
for much of the anonymous wisdom which 
glows upon the pages of our contempora- 
ries. The title page of the book is per- 
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haps a litt'e misleading, in that it may give 
an impression that it is after the fashion of 
the numerous that 
peared in connection with steam and the 


‘catechisms” have ap 


steam engine. The questions in this work 
the the 
a very complete and 


but at end of 


book and form, in fact, 


appear nowhere 


convenient index to it. They are first given 


in numerical order and are then placed al 
phabetically, the page of the text where the 


full answer may be found being given in 


every case. The fifty three chapters treat 
upon topics relating to the generation and 
application of steam in the boiler and steam 
engine upon which the engineer, and espe- 
cially the stationary engineer, should be in 
formed. Everything is evidently written 
by one who knows what he is talking about, 
and wishes to make it plain and clear to 
those who do not know it all. Not much is 
to be said of the orderly arrangement of the 
matter, as no system is to be discovered in 
it. We have an impression that steam be 
gins at the boiler, and we believe that the 
study of steam should begin there. In this 
book we begin with lap and lead of valves, 
and we get to something about steam near 
the middle of the book. No space is wasted 
with any reference to such a trivial matter 
as latent heat, and it does not appear from 
the book that the duties of the engineer 
have anything to do with the lubrication of 
any part of the engine. Arithmetical rules 
and examples are frequent all through the 
book, and no mathematics higher than that 
of the common school is to be found in it. 

American Publishing Company, Bridge- 
port, Conn. Price, $2.00. 

—_—_ il ns 


A Fast Run. 

We noted a fast run made on the New 
York Central road a short time ago, and on 
the 24th inst. a better run was made over the 
Lake Shore road from Chicago to Buffalo, 
the length of the run being 510 miles and the 
elapsed time 8 hours 1 minute, an average 
speed including stops of 63.5 miles per hour. 
Five different engines were used on differ- 
ent parts of the run, and the last run of 86 
miles—from Erie to Buffalo—was made at 
the rate of 70.98 miles per hour. 


mmm 


160 new subscribers have been added to 
our subscription list during the week just 
closed. We are proud of this growth, which 
shows the increasing usefulness and influence 
of this paper, and we expect this growth to 
continue. Do you know our terms to club 
raisers ? If not write for them. 











Questions of general interest relating to subjects dts- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. _ Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
‘“*nert issue.”’ This department is uualy crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 


(893) L. B., New York, sends us a theo- 
retical combined diagram for a compound 
engine, in which the dividing line marking 
the boundary between the high-pressure and 
low-pressure theoretical diagram is repre- 
sented by a straight line parallel to the at- 
mospherie line, and asks: Can the point in 
which this straight line cuts the expansion 
curve be taken for the point of cut-off in the 
low-pressure cylinder? A.—No, for the 
simple reason that the dividing line between 
the low and high-pressure diagrams cannot 
be a straight line parallel to the atmospheric 
line. The graphical method of determining 
the point of cut-off in the low-pressure cy] 
inder has been given in our issues of August 
11, and September 1, 1892, to which we 
must refer you, as the treatment of this sub- 
ject will require more space than we can 
spare in this department. 


(394) B. W. C., Litehfield, Ill., writes : 
There is a party here who wishes a machine 
built to revolve at a rate of 15,000 revolu 
tions per minute. Do youthink such a speed 
is possible? The largest diameter of the re 
volving parts being 18 inches; and what 
would you consider the best method of 
driving the same ? A.—We have seen spin 
dies making 15,000 revolutions per minute, 
but the diameter of these is very small. 
The safe speed of the parts 18 inches diam- 
eter will depend on their form and the 
material of which they are. If made of 
cast-iron the required speed cannot be 
obtained ; if made of a good quality of steel, 
and the revolving pieces are disks, they can 
be run at the required speed with safety. 
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The spindles above referred to were driven 
by a belt. Spindles having a very high 
speed may be driven by three friction 
wheels bearing against the spindle. 

(395) K., Denver, Col. writes | have 
a special reamer to make which is to have 12 
teeth. Each tooth has to be deeper than 
the preceding one until the seventh, which 
is to be the same depth as the first one, and 
sO On, Opposite teeth being the same depth, 
and the top of each tooth is to be the same 
width. Kindly explain how to set the mill- 
ing machine to cut the reamer correctly 
“.—The irregularity of spacing or “ stag 
gering” can be properly given on the B. & 
S. machine, or on any machine having a 
movable index plate, by making the regu- 
lar movement for the given number of teeth 
by the regular index pin, and then moving 
the index plate back and forth to give the 
Variation, cutting opposite teeth at one 
setting of the plate, so that the reamer can 
be calipered. That is to say, after the first 
cut is made turn the reamer half way round, 
and cut the opposite tooth ; then move the 
index pin for the next tooth, but before 
cutting it move the plate in the opposite di 
rection, say, three holes. Cut two more op 
posite teeth, and at the next indexing set 
the plate back two holes; at the next only 
one hole ; and then commence moving it in 
the same direction as the index pin moves, 
thus constantly varying the real movement 
of the reamer, yet making the regular move 
ment of the index pin each time. By using 
a pair of dividers or ‘‘ morphodites” as a 
scratch gage, you can draw a line parallel 
with any cutting edge that has been already 
milled, which line will indicate the proper 
width of the “land” and show you how 
deep to sink the cutter into the work. 


(396) J. S., Chicago, Ill., writes: Refer- 
ring to your answer to Question 870 in your 
issue of October 10th, current volume, I 
would say that I am under the impression 
the same will not answer for all conditions. 
The valve spindle in all safety valves | have 
had to do with simply bears against the 
lever and is not connected in any other way. 
In such a case I believe that the weight of 
the valve and spindle should be deducted 
from the force acting on the valve, which 
in your example would be 847.2 — 5= 
842.2 pounds, and this result will be the to 
tal pressure on the valve. But should the 
valve be connected to the lever by a good 
fitting pin, then I should do as you say, as 
is in this case the 5 pounds act as a force 
with a distance of 34 inches from the ful 
crum. Then we would have in the first ex- 
ample according to my opinion 
3.5 x (847.2 — 5) = Wx 38.5+15 x 11. 
Kindly inform me if lam wrong, and, if so, 
where. A.—Your method of computing the 
weight W at the end of the safety valve 
lever is perfectly correct, and if you had 
solved the equation as given by you, you 
would have obtained the same answer as we 
obtained ; thus, taking your equation we 
have 

3.5 (847.2 
this is equal to 

3.5 & 842.2 = Wx 38.5 4 


transferring the 165 to 
the equation we have 


5) = Wx 38.5+4 15 X 11; 


165 


’ 


the first member of 


3.5 x 842.2 —165 = Wx 88.5 
W x 38.5; 


= 2782.7 
hence 
2782.7 


38.5 


W ; 
which is precisely the same result as we ob 
tained. From the above it will be seen that 
the manner of connecting the spindle to the 
lever makes no difference, and you may 
compute the weight at the end of the lever 
by your method, or by the method given in 
our answer to Question 370, the result will 
be the same in every case. We believe our 
method is somewhat simpler and easier to re- 
member, as throughout the whole operation 
we deal with the moment of forces and noth 
ing else. 

(897) A. J. W., Brooklyn, N. Y., writes: 
Kindly give a rule for estimating the thick- 
ness of a copper pipe of given diameter to 
withstand a given pressure. A.—Multiply 
the pressure in pounds per square inch by 
the inner radius of the pipe in inches, and 
divide the product by the safe working 
stress of the copper in pounds per square 


inch, the result will be the thickness in 
inches. In symbols we have 
] > 
T= PX i (1) 
S 
in which 7 = thickness in inches, P in- 


ternal pressure in pounds per square inch, 
R = inner radius of pipe in inches, and S = 
safe working stress per square inch of the 
copper. The working stress will depend on 
the kind of joint, thus, if the ultimate tensile 
stress is 30,000 pounds, and the pipe is a 
seamless drawn tube, then we may adopt a 
factor of safety of 4, which gives us for 


30.000 


4 


the safe working stress S, 7,500 
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pounds, 
joint, we 
estimates, 


If the pipe has a longitudinal lap 
may assume for approximate 
that about half the metal is 

punched away at the riveted joint, hence at 

the joint we should allow only 15,000 pounds 
per square inch, and then taking a factor of 
sifety of 4, we have for the safe working 

15.000 p 


stress = 6 


i 


70 pounds per square 
inch. All rules or formule relating to the 
thickness, safe pressure, etc., of pipes or 
cylindrical shells can be derived from the 
following fundamental formula : 

Px R=T7TxS8S (2) 
in which the letters denote the same quanti- 
ties as before. For instance, if in formula 


(2) the values of P, R and S are known, 
then we see at once that the thickness is 
, Px R ‘ , : 
equal to 7 ~ “as given in formula 
y 


(1). If the values of 7°, Sand Rare known, 

then in accordance with formula (2) we have 

_ S — . 

a x In a similar way the numeri 
‘ 


cal value of any one of the four quantities 
can be found from formula (2) without any 
other knowledge than that of simple arith 
metic, when the other three quantities are 
given. 


(398) J. J. B., St. Louis, writes I have 
a straight cupola 30 inches shell (22 inches 
after lining) 8 tuyeres 34 inches square, 10 
inches above bottom of cupola. The door is 
6 feet above bottom, stack 40 feet high, 15 
inches inside. We have a Boston Forge 
Blower No. 7, or 35 inches, running about 
2.800 revolutions per minute. On the bed 
is charged 250 pounds coke and 400 pounds 
pig-iron. As this is burnt down 
below the door, we again charge 150 pounds 
coke and 800 pounds iron, using 10 per cent. 
limestone. In two or three such charges the 
cupola clogs about 6 inches above the 
tuyeres, and the bottom has to be dropped. 
I wish to run this cupola 5 or 6 hours, slag 
ging every two hours through the tapping 
hole. Can this be done; if so, where 
is my trouble? A.—Mr. L. C. Jewett, of 
Boston, replies to this question as follows : 
‘I do not believe an ordinary cupola with 
fan blast can run 5 or 6 hours, if only 22 
inches diameter inside of lining, as the fuel 
will become spent around and in the vicinity 
of tuyeres, and cupola will bridge over just 
above the tuyeres, preventing the air from 
vetting any farther, and as it is stated in 
foundry parlance, ‘bung up.’ The best 
plan to try on this cupola, is to put coke 
some 22 inches or 24inches above the tuyeres. 
If 250 pounds does that, all right, but that is 
the point it should be charged to before 
iron is charged on. Then put on 3$ pounds 
of iron for each pound of coke in the bed, 
then 100 pounds of coke, or perhaps 75 
pounds, and then 400 or 600 pounds of iron, 
and keep on, in alternate charges of coke and 
iron, reducing fuel, or increasing iron as the 
end of heat is reached, unless the cupola 
is being taxed beyond its legitimate capacity, 
when the reverse is to be done—lessen the 
charges of iron toward the end of heat. 
Slaggving—slagying through the tap holes 
isan unpleasant way to do it, and likewise 
unnecessary. Make a hole in back of fur- 
nace shell, or ina place as much out of the 
way as possible. It should be certainly 3 
inches below the tuyeres, and away from 
the tuyeres, that the blast may not blow on 
the slag and chill it. Make hole 34 inches 


soon as 


diameter. After being in blast % hour 
open slag hole, and let it remain open 


during the heat; if it closes up, open with 


dry pine stick or hot iron bar Do not 
use cold iron bar. But I never thought 


slagging a furnace less. than 42 inches diam- 
eter inside lining amounted to much benefit. 
The tuyeres of this cupola are too low to 
use slag hole, or to melt for a long time. 
Ten inches above bottom leaves but little 
fuel below tuyere, and while the supposi- 
tion is that it economizes fuel to have low 
tuyeres, the fact is that with tuyeres 18 
inches, 20 inches, or even 24 inches above 
bottom heats can be continued longer, more 
iron can be charged on the first charge, and 
instead of saving at the spigot you save at 
the ‘bung.’ Of course, the directions for 
charging given above are for trying it, and 


by watching the heat it will tell what 
changes may be necessary. If the iron 
comes hot and slow, then less fuel on the 


first charge might be tried ; if melting pro 
ceeds slower and hotter, then it is evident 
that less fuel on the alternate charges can be 
used ; but if iron comes dull, or at low tem- 
perature, then put more fuel on the bed and 
subsequent charges next time. It is one of 
those things that require a little attention 
with every cupola; and situations, size of 
pipes, pressure of blast, kind of stock, iron 
and fuel, way fire is started, and condition 
before charging, how cupola is daubed up, 
how long tire is kindled before blast goes 
on, and an endless amount of straws, if ob- 
served, will tell one the way the wind does 
and should blow,” 
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Foree, Energy and Power 


By P. LospBpen 


POWER OF DROP IAMMERS—RUNNING DROP 


HAMMERS 

There is another quantity which is used 
in dynamical calculations, and that is the 
product of the mass of the body and its 
velocity in feet per second 
is called the 


the “‘ quantity of motion,” or sometimes it is 


This product 
“momentum” or sometimes 
transposed with another quantity of exactly 
the same numerical value and called ‘time 
effect.” But, no matter what we call it, it 
originated from the same natural law, that 
when a pound of force acts upon a pound of 
matter during one second, and this pound of 
matter has no resistance but its inertia, it 
will move through a space of practically 16 
feet, and it will at of the second 
have acquired a velocity of 32 feet per sec- 


the end 


ond. For convenience let us in this article 
denote this ‘‘time effect’? by the letter q, 
and expressing this quantity of motion in 
algebraic form we have ; 

gq=e2 8 Y. 

q = quantity of motion, momentum or 
time effect. 

V = velocity in feet per second. 

M = mass of the moving body. 

The mass is practically ,', of the weight of 
the body on the earth’s surface, when we 
are using the feet and pounds as units. In 
the previous articles it was explained that if 
a pound of matter is acted upon by a pound 
of force in one second, it has at the end of 
the second a velocity of 382 feet per second. 
Thus we see g will be y's X 32 which equals 
1, but if we increase the moving weight to 
two pounds and keep one pound of force to 
act against its inertia the velocity will atthe 
end of the first second be only 16 feet per 
second, but the mass of the moving body 
will be increased from ,'s to 34 = ;y, and 
the quantity of motion will still be g =, X 
= =. 

Thus the result of one pound of force act- 
ing for one second against the inertia of any 
body which is free to move is always unit for 
quantity of motion. 

This expression for quantity of motion is 
used very frejuently in dynamical calcula- 
tions, and most of the readers of the AMERI- 
CAN MACHINIST, of course, are very familiar 
with it, and this is nothing new to them, but 
there is an army of ambitious young me- 


chanics who have not yet got so far along 
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that they see through these things, and it is 
the hope that these plain writings on the 


subject will throw some light upon them, 
ind in time help to make things greatly in 
teresting which look dry on the surface. 
Suppose body free to move and weigh 
ing 1,280 pounds is acted upon during three 
seconds by a force of 400 pounds, what is the 
quantity of motion ° 


280 


Mass of body 10). 


32 

The velocity of the body we may obtain 
from our fundamental rule explained in 
March 14th 

One pound of force acting on one pound 
of matter, not interfered with by any fric 
tional resistance, when acting one second 
produces a velocity of 32 feet per second. 
The velocity increases directly as the time 
increases and directly as the force increases, 
but it decreases as the weight of the moving 
body is increased. Thus the velocity of this 


body must be 


v—32 %X 400X1 _— 3 ana 
ix 1 1,280 
q 10 & 30 = 1,200. 


Thus the quantity of motion is 1,200. This 
must not be mixed up with kinetic energy, 
which is the product of the force and the 
space through which it acts, but gis in nu 
merical value equal to the product of the 
force and in which 
it acts. Thus there is, when we see through 
the problem, no need of all the figuring in 
above example. 


the number of seconds 


q is equal to 3 seconds multiplied by 400 
pounds = 1,200. 

Hence the effect” 
times used in expressing this quantity. 


is some- 
If 


this moving body is brought to rest again in 


word ‘‘ time 


three seconds it will exert an average force 
of 400 pounds, but if it is brought to rest in 
half the time it will exert double the force, 
Thus it would be possible to increase the 


force to any magnitude, and make it infinite: 


ly large, if we could decrease the time of 
action to an indefinitely short period. For 
instance, if a drop hammer weighs 800 
pounds and falls 4 feet the time effect is 

on x /'! x 64 = =e 16 _ 400, 


This is the product of the mass and the 
velocity, because mass is weight divided by 
$2, and velocity in a falling body is the 
square root of the product when the hight of 
the fall is multiplied by two times accelera 
tion due to gravity. But this is in numer 
ical value also, as we will see, equal to the 
product of the time and the force. What 
time does it take for a body to drop four 
feet ? 
2h 


Time = / 
gY 


3 = . second, 


2x4 


82 


and the force in a falling body, of course, is 
equal to its weight ; thus we have : 
q = 800 xX 4 = 400. 

In these calculations all frictional resist- 
ance is set out of question, as this is only to 
explain the principle, but in practical caleu 
lations in all kinds of machinery friction is a 
great factor that must not be neglected. 

Suppose, now, that the hot iron on the 
anvil is compressed 4 inch by the hammer, 
it is then fair to consider the duration of the 
blow must be 4 X i= 
the hammer 


rye Second, because 
the anvil its 
velocity will be 4/4 x 64 = 16 feet per 
second, and that will be the initial velocity 
when the hammer begins to compress the 
iron ; 


when strikes 


but the average velocity during the 
blow must be only half of the initial velocity, 
8 feet per second, and the distance it 
works through is } inch = , of a foot, 
therefore the duration of the blow must be 
3 divided by 8 = ,},5 second, and the aver 

will be 400 x 192 — 76,800 


or 


age pressure 
pounds. 

If the material had been harder, the dura- 
tion of the blow would have been shorter 
and the force more intense. If, for instance, 
the blow had lasted half as long a time the 
average would been twice 


In the same way the same laws 


force have as 


much, ete. 


hold good for any moving jy body when 
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brought to rest, but not only that, it is the 
same in starting a body into motion, the 
shorter the time in which a body is set in 
motion the more force must be expended. 
For instance, look at a locomotive when it 
starts a heavy train at a railroad station, the 
wheels are spinning around and slipping on 
the rails and it seems almost impossible that 
it could pull its train, but after the heavy 
mass is started it walks along with apparent 
ease, even up considerable grades. When 
looking around a little and thinking these 
principles over, it is wonderful how many 
things in daily life illustrate this great natu 
ral law of dynamics. But to return to the 
drop hammer, it is stated that it falls 4 feet 
and weighs 800 pounds; the kinetic energy 
is therefore 800 x 4 = 8,200 foot-pounds, 
and this energy is expended at the anvil in 
compressing the iron one-half of an inch or 
of must be 5,200 
divided by 3,200 x 24 = 
76,800 pounds, exactly the same as when 
much 


foot ; the average force 


#;, Which is 
figured by the time effect. How 
take to lift this hammer? 
Measuring the diameter of the rolls between 
which the drop-hammer board is placed, we 
find it to be 10 inches. The revolutions are 


power does it 


r 
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Well, new 
Cut them 
yes, tight as 


while they are getting slack. 
belts always stretch, you know. 
off and get them tight enough 

adrum. There is a new trouble ; this board 
is wearing out right the 
where the rolls are taking hold when the 


down in place 
hammer is starting on its upward journey. 
That hammer also takes so hard on the main 
line that by the jerks in the main belt every 
stroke of the hammer may be counted. This 
does not look very well ; it must certainly 
take more than eight horse-power to lift 
this hammer. There is something left out 
in the calculation, and that is the inertia of 
the hammer head and die. When the blow 
is expended ona big hot iron so that the 
dies do not come together and help to re 
bound the hammer head upwards, a tre 
mendous force is required to bring this 800 
pounds of matter up to speed at the moment 
the rolls are let together, and the shorter the 
time in which the speed is acquired, the 
more force it willtake. If we knew what 
net force (after all losses were deducted) was 
acting to overcome the inertia of the ham 
mer, the time elapsed from when the rolls 
commenced to act and until the hammer got 
up to speed with the rolls, might be calcu- 





100 per minute ; thus the surface of the roll 
100 x 10 & 3.1416 
12 
= 261.8 feet per minute. The weight of 
the hammer is 800 pounds, and the power ex- 
pended in lifting 800 pounds at a rate of 261.8 
feet per minute is 261.8 x 800 = 209,440 
foot-pounds per minute. Thirty-three thou- 
sand foot-pounds per minute 
power, therefore this hammer when moving 
at a uniform speed with the rolls is consum- 


ing 200.440 _ 6.35 horse-power. Adding 
33,000 
some for friction, we may call it eight horse 
power. How wide belts are required ? The 
driving pulleys are 32 inches diameter, and 
using good single leather belts and not much 
difference between the 
and the driving pulleys, we probably figure 
by the rule often used for small belts that a 
belt running at 1,000 feet per minute will 
transmit one horse-power per inch of width. 
100 x 82 & 3.1416 
12 


is one 


is traveling at arate of 


is a horse- 


size of the driven 


The speed of these belts is 


= 838 feet per minute. There belt 
driving each roll, so one belt only needs to 
carry four horse-power. According to this 
1,000 x 4 = 4.76inches ; 
838 
better put on 5-inch belts, as, to the practi- 
cal eye of the machinist, this looks to be as 
Be- 
sides that, these pulleys on the drop hammer 
are pretty wide, in fact, wide enough for 6- 
inch belts. The 5-inch, anyhow, is accord- 
ing to tigures; why should they not work ? 
They do work. Buthow? After a little 


the belt would be 


narrow a belt as it is reasonable to use. 
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lated ; but having no facts to base calcula- 
upon, such an attempt would be 
useless. It is enough to know that it is im- 
possible to start the hammer head instan- 
taneously, it must have some time—no matter 
how small—in which to get up to the 
speed of the rolls, and as the belts are 
tightened to their utmost, so that they do 
not slip much on the pulleys, hence the 
grinding away of the drop-hammer board 
just in the place where the rolls are taking 
hold when the hammer head starts its up 
ward motion. 
must be bother, either with slack belts or 
else with the wearing of the board. No, not 
at all. There is a fine way to avoid the 
most, if not all of this trouble, by putting 
on good double belts, better have them six 
inches wide and run them not too tight or, 
better still, run them as slack as possible to 
run nicely, and there is not the least trouble 
with the wearing out of the drop-hammer 
board and getting a big hollow into it where 
the rolls are taking hold in starting the ham- 
mer. The rolls grasp firmly, the belts yield 
and slack up the speed—just a moment—the 
hammer and board goes gently with the 
rolls, the whole thing works like a charm. 
To make things still more smooth, a fly 
wheel on the main line is a good thing, and 
if the source of power is small such a fly 
wheel will be appreciated. Why not have 
heavy pulleys on the drop hammer and let 
them serve as fly wheels? No, this’ would 
then cause the same trouble the small 
overstrained belts. It is this yielding qual- 
ity with belts, if taken the right advantages 


tions 


This may suggest that there 


as 
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makes the success of lots of 


By using a fly wheel to equalize 


of, that 
chinery. 


ma 


the power it will not take eight horse-powe: 
to run a drop hammer, as it is only at short 
the This 
drop-hammer problem shows how important 


intervals that power is needed. 
it sometimes is in practical work to take int 

consideration that there is no comparisor 
between the power required to keep a mov 

ing body in motion and the power required 
to start it quickly. The above rule for figur 
ing belting would give ample driving power 
if more than eight horse-power were not re 
quired at the moment the hammer started 
upon its upward movement. It isalso a good 
point not to run drop hammers too fast, as 
the time gained in fast running is usually 
lost many times over in breakages in bolts 
and screws. When the hammer has gained 
its full speed upwards it strikes against the 
if th 

hammer is to stop its motion in a given dis 


dog with a tremendous force, and 
tance after striking the dog this force will 
the of the velocity. 
Therefore slower speed may sometimes pre 


increase as square 
vent breaking of bolts and screws to a great 
extent. It may look like going backwards to 


talk of reducing speed in this rushing age, 


will show that what 


gain. Suppose a man 


but a little figuring 
may look as a loss is a 
forges 1,000 pieces in a day, and each piec 
receives five blows from the hammer, and 
that the hammer is falling four feet each 
-blow, then all the upward movements added 
together would make 5 X 1,000 x 4 

20,000 feet ; if then the hammer is traveling 
upwards at arate of 261.8 feet per minute, 
all the time used for upward movements 
would be not quite 80 minutes of the whole 
day in forging 1,000 pieces taking 5 blows 
each, or in forging 5,000 pieces taking 1 
blow Allowing that 
is consumed on account of this 


each. considerably 


more time 
explained slacking of belts and lost motion, 
we may say even twice that time is used, or 
What would it 
to if 5 per cent. of that speed was sacri 
ficed ? Less than 10 minutes in a day, and 
what if this could save breaking bolts, loos 
ening dogs, snapping off screw heads, etc., 
and probably also save the good and jolly 
feelings of the man running the machine; in 
short, change things from bothersome to 
pleasant? Although this speed mentioned 
works very satisfactorily for drop hammers, 
it they are placed on good foundations, poor 
overstrained belts, fast speed, and poor 
foundations will cause lots of trouble in the 
practical results with drop hammers. 


160 minutes. then amount 


——~qpe——_— 
The Crane Core Box Machine. 

We illustrate on this page a machine for 
making core boxes, the range of its produc 
tions being well indicated by the specimens 
of its work shown upon the floor. 

There is a steel spindle which is provided, 
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near the driving pulley, with a box of ordi- 
nary construction, and near the end which 
carries the cutters, with a strap box, ¢. ¢., a 
box the upper part of which consists of a 
thin strap or piece of sheet metal, this being 
necessary in order not to interfere with the 
work. 

The nature of the cutters used is shown 
by one which is seen in the spindle, and by 
a larger pair of them which is seen in a head 
placed in the device for setting cutters 
shown in the foreground. 

The table is moved vertically by the large 
hand wheel shown to give the required 
depth of cut, and the work is then fed along 
the guide shown, which, of course, is ad- 
justable to any required distance from the 
spindle. 

A slide is fitted to the table which can be 
withdrawn when cutters of unusual diam- 
eter are to be used, and there is provision also 
for an extension spindle of smaller diameter, 
the opening in the table for this being 
shown, and the spindle itself upon the floor. 

The machine will cut a semicircular core 
box from 3 inch to 20 inches diameter and 
of any length from solid or glued stock, and 
can do a considerable variety of work upon 
patterns which consists of the production of 
concave surfaces. 

The frame of the machine is a single cast- 
ing, and the countershaft shown at the end 
is made adjustable, so that the proper ten- 
sion can be maintained on the belt, which 
should be endless. The machine occupies a 
floor space 56 inches by 36 inches, and is 
made by The Frank H. Clement Co., Roches 
ter, N. Y. 

—— -- sme —-— 


Hydraulic Beam-Punching Machine. 


We present herewith engraving of a port- 
able hydraulic machine for punching holes 
in steel beams. It has a capacity to 
punch a 1-inch hole in 1-inch steel, and by 
using two removable jaws can punch holes 
up to the limit of its capacity within 3 inch 
of the front of the machine. 

The jaw shown on the machine is for web 
punching, and the jaw shown loose holds a 
large flat die beveled on one side, which is 
under cut to allow I-beams as small as 4 
inches to be punched on the flange. The 
swivel wheel has been put at the back of 
the tool as more out of the way with large 
work. 

Provision is made for quick lowering of 
the ram, all parts are made easily accessible, 
and the head is made rotative with a guided 
plunger. 

The depth of jaw is 124 inches, hight 13 
inches, and weight of machine 1,450 pounds. 
It is made by The W. & 8. Hydraulic Ma- 
chinery Works 204, East Forty-third street, 
New York. 

— 
Emery Grinder. 


The accompanying cut is of a grinder 
which is intended for such general grinding 
as is usually done on such machines, its 
special features being in the arrangement of 
the attachments shown. 

The surface grinding table is supported 
upon a substantial turned column which can 
be adjusted vertically by the hand wheel 
and screw shown, and can be clamped rigid- 
ly to any hight. 

The hood of the water attachment almost 
covers the wheel, and at the bottom there is 
atube by which the water runs into a pot 
from which it can be drained off. Both at- 
tachments are readily removed from the ma- 
chine when it is desired to use it without 
them. The water attachment takes a wheel 
12 inches by 14 inches. The machine is 
manufactured by Perry Ransom, Oshkosh, 
Wis. 

——___—_ -g@>e—_—_—— 
The World’s Injustice to the Technical 
Man. 


On October 5th the Technical Society of 
the Pacific Coast held an ‘‘informal” meet- 
ing which comprised a dinner at the Maison 
Riche, San Francisco, an address by the 
president of the society, Mr. George W. 
Dickie, Manager of the Union Iron Works, 
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and a lively discussion thereupon. By the 
kindness of our esteemed correspondent, Mr. 
John Richards, we are enabled to reproduce 
the principal portion of Mr. Dickie’s address, 
which we know that our readers will appre- 


ciate. 

Mr. Dickie said in part as follows : 

‘*The world has decreed that the investi- 
gations into and the manifestations of 
natural phenomena should be divided into 
two classes, that of the scientific and the 
technical. A simple definition of these two 
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classes would be, that those investigations 
that are of no immediate use are scientific, 
while those that have an immediate applica- 
tion to some industry, or that satisfy some 
want, are technical. I believe that all 
knowledge that lies within the power of 
man to acquire will some day be useful in 
supplying some want of his ; but at present 
much scientific knowledge that has been 
acquired appears to have no connection with 
our physical advancement. 

‘Ts it not curious that the world should 
honor those men most whose life-work has 
no bearing whatever on man’s physical re- 
quirements, or the extent of his resources, 
and has but little admiration for those whose 
lives have been spent in devising means 
whereby the burdens of humanity are light- 
ened ? The world places the philosopher in 
the top row of the scientific benches, while 
the mechanic is relegated to the lowest forms 
in the technical class. He who stumbles 
upon or discovers a new element in some of 
nature’s laws, stands infinitely higher in 
the eyes of the world than the mechanic 
whose labor has produced work that has 
lightened the labors of millions of his fellow- 
men. 

‘‘T think this may be taken as a strong 
proof of the inherent intellectuality of men. 
Yet, when we consider the fact that the 
greater part of the world labors under the 
constant and unavoidable necessity of pro- 
viding itself with daily bread, and never 
loses an opportunity to protest against the 
imposition, it would seem that one who 
seeks to relieve the burden of toil by the 
invention of labor-saving implements, would 
gain the gratitude of his fellow-men. Yet, 
I do not know that the technical man de- 
serves any better fate than has befallen him 
His ambition is of the earth, earthy. He 
deals with ‘ things’ instead of with ‘ideas,’ 
and therefore gets his reward from things, 
and not from men. His days are passed in 
close offices or dreary workshops. He has 
no delight in nature, except so far as she 
will help him to turn his wheels. He con- 
centrates his whole being within some little 
trade circle. From dawn to dark the tech- 
nical man lives and moves, and has his 
being in iron, steel, wood, leather, or what- 
ever other thing he makes or vends, and he 
often carries these things to his home, to 
make a technical shop of that sanctuary ; 
tries to make a reputation by discussing 
them at the Technical Society with other 
technical people, and is sadly disappointed 
when the world takes no notice of him, 
And yet the world knows full well that 
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there is but one possible source of relief for 
the burden of toil that afflicts humanity. 
This lies in the improvement and develop 
ment of the industrial arts, the end and 
object of all technical effort. 

‘The better conditions of life that now 
exist, as compared with those of a century 
ago, are due almost entirely to the labors 
of technical men. Something has been done 
by the philosopher, something has been 
done by the statesman, and something has 
been done by the humanitarian, But what 
could all their efforts have accomplished 
without the mechanic ? 

‘*T have often been surprised that so few 
of the general public possess any knowledge 
of the men to whom the honor is due for 
the bettered conditions of life we enjoy. 

‘*The ladies of society are considered 
wanting in culture who have no knowledge 
of those who by their writings add to the 
means of mental pleasures and accomplish 
ments ; but can one of them in a thousand 
tell to whom we owe the spinning jenny or 
the power mule? Yet these inventions 
have made it possible for them to have the 
time for mental enjoyments. 

‘‘If the question be asked in a miscella 
neous collection of educated men, ‘ who in- 
vented the locomotive ?’ it is almost certain 
that George Stephenson would be the name 
given, and doubt would be expressed if any 
one should explain that he only added a little 
to the labors of others in the same field. 
Yet amongst that same collection of men it 
would be considered a sign of want of educa- 
tion and culture not to be acquainted with 
the works of Kepler, Bacon, Newton, Davy, 
Faraday, Darwin and many others that 
have contributed to the sum of human 
knowledge, but whose work, at least at the 
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time it was done, had but little promise of 
material help for humanity. 

‘* The world is not entirely without grati- 
tude, only the technical man is disappointed 
because he cannot buy its admiration by 
material benefits, A man may labor hard 
and wear his life out to feed and clothe his 
children comfortably, but if he forgets that 
they have hopes and fears, passions and 
emotions, when the earth closes over him, 
he will soon be forgotten. While the man 
that has a soft heart for their sorrows, and 
sings a song for their joys, lives long in 
loving memory, even though he was careless 
about their comfort, and though his song 
singing may have involved them. in empty 
stomachs and bare backs. 

** Where intellectual and moral emotions 
are possible, bodily comforts, difficult as 
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they are to obtain for the majority of man 
kind, seem small by comparison, at least 
when they are actually enjoyed. Food and 
money appear the greatest possible blessings 
to the hungry and poor, but when once a 
good lining has been secured for the stomach 
and pocket, it is difficult to recall the crav 
ings of the past, or exhibit the gratitude 
we expected to feel for those who made it 
possible for us to get into so comfortable a 
condition. 

‘*Communities as a whole are very much 
like the individual in this respect. They 
soon forget those whose labors bestow upon 
them the power to do with little effort on 
their part what it took their fathers much 
time and toil to accomplish, while they rev- 
erence those who furnish them with some 
new mental pleasure. Who knows anything 
about Fairbairn, the millwright, and who 
does not know something about Shakes 
peare, the play wright ? 

‘*Outside of engineering circles James 
Watt is little more than a name with nothing 
about it to inspire admiration, and if he 
had not had the good fortune to be a Scotch 
man, and thus become the object of a clan- 
nish admiration, he would be as nearly for- 
gotten now as the Welshman Trevithick. 
Yet every man, woman and child of this 
and the last generation in the civilized world 
is the better for his inventions. Take a con 
temporary name of Watt's, that of Burns, 
and we find it known and admired wher 
ever the English tongue is spoken, and far 
beyond that limit. He provided nothing 
new to help widen the scope of intellectual 
vision ; the things he sang about were in the 
field and in the town, full in the sight of 
all, and only became bright from the charm 
and beauty of his setting. Yet, when touched 
by his inspiration they became a treasured 
possession of mankind, never to be aban 
doned or forgotten until human nature 
changes, of which there are no signs. The 
magnificent benefits that have resulted from 
Watt’s inventions being material, do not 
touch the heart of mankind, and therein lies 
the difference. 

‘““The difference between the scientific 
and the technical is, however, much smaller 
than that between the poet and the me- 
chanic. The purpose of the man of science 
is tosearch out the meaning of that great 
universe of which he himself is a part, while 
the technical man labors to turn scientific 
knowledge to some useful purpose. They 
are but two links of the same chain, some- 
times these links are far apart, and often 
they are found close together, but always of 
the same material. 

‘* Faraday laboring to deduce the laws of 
electro-magnetic induction is very close to 
Wheatstone or Siemens laboring to produce 
a practical dynamo, only the one worked at 
the Royal Institution for the advancement 
of science, while the other labored in a 
workshop. 

“The astronomer computing the orbit of 
a planet is doing the same work as the engi 
neer computing the orbit of a centrifugal 
governor, only this difference, that the as 
tronomer may make a mistake, but the planet 
rolls on as it ever has done. If the engineer 
blunders, his whole work may be rejected, 
and his work be thrown useless on bis hands. 
How would a blundering astronomer feel if 
on account of his mistake in fixing the orbits 
of the planets the whole planetary system 
should be thrown on his hands ? 

‘* Regnault’s researches into the properties 
of steam are not more important than the 
experiments of the engine builder, who em 
bodies their results in a motor of surpassing 
economy. Lord Kelvin is not greater when 
he is investigating the physical condition of 
a wether than when he is quadruplexing an 
Atlantic cable. Nevertheless, the world has 
made up its mind that useful practical 
knowledge stands ona lower footing than 
that to which no suspicion of utility can at- 
tach. It will not consider if there be any 
difference in the intellectual power required 
to produce the result. 

‘*The moment the world sees commercial 
bearing in any study it puts that and its 
author once and forever in a secondary posi- 
tion, and feels relieved of all obligation to or 
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recognition 


of him. His discovery may | tive points than we have hitherto been ham 
have been the result of long and deep|mering at. Let us put some mind as well as 
thought, and the research of a lifetime may | matter into our work Let us clothe our 
have been exp nded in its development technical things so that they will be re 
But it is technical, and therefore has no] ceived in good society 
claim on man’s admiration. This is true When the technical man can write a 
but on behalf of my technical brothers I] specification that the reading of will give 
claim that it is not right Undoubtedly, | mental pleasure to him or her who knows 
mind is above matter or force, and life is}nothing about the thing specified, he will 
more than meat Yet there need not neces-| have his reward Why can’t he build up 
sarily be anything debasing about that which|the various parts of the engine as he pro 
makes meat more easily obtained for the] ceeds with the specification narrative, bring- 
bulk of hungry mankind. If the thing toling crosshead and connecting rods, crank 
be accomplished requires the application of pin and journal, together, setting the vari 


the highest quality of mind for its solution, | ous characters into bold relief, each member 


it is none the less intellectual because its ac-lof the group, working the reader up to the 
complishment simplifies the struggle for] grand consummation when steam enters into 
daily bread the throbbing heart of the assembled parts, 

‘Let me say to our scientific and philo-|and the romance concludes with a wish on 
sophical friends, who have honored us with] the part of the author and reader that nothing 
their presence to-night, that we do not be-]in the future life of the various characters 
grudge you all the honor and admiration|]thus assembled may cause them to part ? 
the world can bestow, and we would not] We ignore what the world needs and must 
“have you deprived of one ray of glory, while] have, and expect that the world will honor 
claiming that a little beam of recognition] ys for so doing. The world will pay us 
might occasionally lighten the gloom of the] just what it is worth for its food and cloth 
technical man’s existence ing, that is. we will be allowed food and 

‘The technical man himself is, in my|clothing like the rest. but if we want to be 


opinion, to a large extent responsible for the praised and admired for our work, that work 


slight regard in which he is held by the must touch the great sensitive heart of 
world at large. His work is not generally | humanity.” 
understood, and he is usually very proud , --- 
and cares not what the world may think of ; ‘ ae F 
him. He starts out with the idea that he If you feel within yourself a desire to ex 
can feed his soul on iron filings and sal am-|pand your usefulness in behalf of the ma 
moniac, and be satisfied. And when his] ¢hjine interest of this country : if you are a 
nature has been all cemented into a sort of bright. aggressive man wv ‘- oon tell his 
‘metallic’ conglomeration, he wonders why . 

‘. | story to advantage and address business men ; 


the world will not worship this iron image 
of in short, if you think it possible to earn more 
money, write or call on the Treasurer of the 


AMERICAN MACHINIST, and he will show and 


a man, 
‘*Our materialism and our utilitarianism 
is just what the world doesn’t like about us. 


If we are ever to be anything else than]explain a method which might make you a 
hewers of wood and drawers of water to the} more useful man and add largely to your 


we must touch them in more sensi- | income. 





people, 


BUFFALO 














Chicago 
Office, 
22 and 24 

West 


VENTILATING FANS ie 


a 
V Burearof PS, bd NY usa. | gpreet. 


=) STEEL 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 


ELECTRIC, STEAM 

AND PULLEY TYPES, 

GREATEST AIR VOLUME, 
LEAST POWER 


ROGRESSIVE AND G) 
~ APARTMENT 















of remarkable purity 
and strength for 
costly tools and dies. 





NO BETTER MADE ANYWHERE. 
THE MASON REDUCING VALVE ? 
FOR STEAM, WATER AND AIR. 


GIVES SATISFACTION WHEREVER USED. 


THE MASON REGULATOR CO., Boston, Mass. 


ahaa PP heh eee BAAABADAAADR ADA LL 


STEEL CASTINGS o-=28s8& = 


THE JOHNSON COMPANY, Johmstown, Pa. 


DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE. 


Send for Catalogue No. 77—50 Pages. 


B. KF. STURTEVANT CO. 


BOSTON, NEW YORK. PHILADELPHIA. CHICAGO. LONDON, ENG. 


———— Noc ris eS 











OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 





























BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. A BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


; ot : 
It is probable that a number of copies of | Pa.,a manufactory 40x100 feet, two stories high, 











the AMERICAN MACHINIST were lost in the. for the manufacture of an improved straightway 
wreck which occurred on the Pennsylvania | valve. Mr. F. Schuchman is president of the com 
Railroad recently, and any of our subscrib-| pany, and Mr. Wm. F. Harrison is superintendent 
ers who missed their papers of the 25th can] The Wilbrabam-Baker Bl’ wer Co., of Philadel 
have them supplied on application to this] hia, Pa., have placed the order for their new 
office pattern storehouse with the Berlin Iron Bridg« 
Co., of East Berlin, Conr The building will be 64 

feet wide and *6 feet long, one story high, with 

brick side walls, covered with the Bertin Iron 

j tridge Company's patent anti-condensation cor 

‘ rugated iron roof covering, and will be absolutely 


The Wilbraham-Baker 
as very brisk, 


Blower Co. re 
full of business 


fire-proof 
port trade 
in all departments. 





and are 


The 


Mfg 


Eastern Co., of South Brewer, Me., 


The Betts Machine Company, of Wilmington, 

will shortly erect a new paper-mill Del.,inform us that they are shipping a ten-foot 
J. W. Boyers is organizing a company at Sisters-| boring and turning mill to parties in London, Eng 
ville, W. Va., to erect wire nail works land, and that this is the second mill of this kind 


they have sent to the same concern within a year 


The Knight Cycle of St. Louis, Mo., 


has been formed with a capital of $30,000 


Company, . . . : 
: of Cincinnati, Ohio, have 


illustrating their im- 
valve. It made to 


The Lunkenheimer Co., 
brought fine card, 
proved regrinding Globe 


out a 


The Co-operative Town Company, of Elizabeth- 


18 


town, Tenn., propose to erect a steel plant at that | hang upon the walls of an engine room or shop, 
place and the company informs us that they will send it 
The Turner Tobacco Granulating Machine Co., to. any address upon application 
of Roanoke, Va., has been incorporated by Geo The Globe Machinery Company, of Chicago, suc- 
A. Turner and Wm. J. Wright. cessors to the Benjamin Machine Co., have in- 
: creased their capital to $75,000, full paid. Mr 
The Bradley & Hubbard Mfg. Co., of Meriden, | yartin is manager of the new company, and 
Conn., is adding a blacksmith shop, and making reports a most gratifying condition of business 


other improvements to its plant 


It was deemed advisable to rechristen the 
pany upon the retirement of Mr. 

The King-O’Hara Mfg of Chicago, have in 
corporate d under the laws of the State of Illinois 
the of carrying on a general manu 
facturing business in the line of special machinery 


com 
Benjamin. 


The E. E. Hilliard Co., of Buckland, Conn., is 
erecting an addiiion to its plant, and will shortly 


put in carding and spinning machinery 


Co., 


The lyger River Mfg for purpose 


xy G. 8, Coffin and others to erect a cotton-mill at 


Co. has been incorporated 


High Shoals, near Woodruff, S. C., with acapital| Their shop has been equipped with the latest 
ot $200.000 improved tools, and will be under the personal 
supervision of Mr. P. F. King. One of the chief 


Bradley & Co., at Syracuse, 
Syracuse Cycle Co 


The large plant of 
has been sold to the 


products will be a patented bicycle saddle embody 
»and will} ing entirely new features of adjustment. 





eae {with machinery for the manufacture The Link-Belt Machinery Co., of Chicago, Il. 
; have recently put in for the Essen Coal Co., 
The Homestead Mfg. Co., has been organized, | Federal, Pa., what is said to be the most extensive 
and is re-arranging and fitting up at Homestead, | electric coal-mining plant in the world, the equip 








THE DEANE oF Hotvoxe BOILER FEED PUMPS, 


PISTON or PLUNGER PATTERN. 


THE DEANE STEAM PUMP CO., 
| HOLYOKE, MASS. 
: Send for ‘* THE DEANE SPECIALTIES.” 


Genuine Lightning Screw Flates, 


Taps, Dies, Reamers, Green Riwer Scrow 
Plates, Bolt Cutters, Drilling 
Machines, etc. 
SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG, 
GREENFIELD, MASS., U. S. A. 


SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to 24 inch 
sWing, in various lengths, both engine and speed lathes, 
Our designs are the latest and most approved, while the 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as wel) as of our 
planers, shap rs, drills and other tools and supplies. 


SEBASTIAN LATHE CoO., 
117-119 CULVERT ST., CINCINNATI, 
Foot-power 


Star# Screw Cutting 
Lathes Automatic 


Cross Feed 
9 and 12 inch Swing. 
New Designs Novel Features 
Send for Catalo.ue B. 


SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 











Co., 














7 9 t0 24 in. Swing. 
/ 


CATALOGUE FREE, 








Made Iron Gears. 
y Made Brass Gears. 

Gears Made to Order. 
Gear Cutting. 

1896 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1lith St., 
Philadelphia, Pa., 
and 86 Seneca St., 
Cleveland Obio. 


ROPE-DRIVING: 


GEARS 














A TREATISE ON THE TRANSMISSION OF, POWER BY MEANS OF FIBROUS ROPES. 
By JOHN J. FEATHER, Ph. B., M.M.E., 
Professor of Mechanical Engineering, Purdue University. 
2mo CLOTIHII - ~ 82.00. 
JOHN WILEY & SONS, - NEW YORK CITY. 





“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWEB GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THe UNITED STaTEe. 
B. mM. TONES we CO., 
it & 13 Oliver St., NEW YORK: 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samoles and Descriptive Price List Free by Mail. 


BOSTON: {43 Liberty St. 















We are prepared to take C 
Steam Pipe and Boiler Cx 
United States. 


mtracts for applying 


verings in any part of the 


HW. JOHNS MFG. co 


87 MAIDEN LANE, 









H. W. JOHNS MANUFACTURING uD. 


| 87 Maiden Lane, NEW YORK. 


KEW YORK. 
CHITASG, PWILADELPHIA, LONDOE. 
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ment consisting of 16 “ Independent’ chain breast 


mining machines, two 80 horse-power ** Independ- 


ent”’’ 4. wheel loc »motives, three 150 K. W. “Inde 
pendent’ mine type dynamos, 600 horse power 
Russell steam plant, 22 miles copper wire, the 


necessary switchboards, trolley supports, arc and 


incandescent lamps 








Machinists’ Supplies and Iron. 





New Yorn, November 2, 1895. 

Iron—American Pig— We quote pears North 
ern brands, $13.75 to $14.50 for No. 1; $12.75 to $13.50 
for No. 2; $12.50 to $13 for No. 2 Plam, and 
$12.50 to $13 . Gray Forge. Southern brands, 
$14 for No. $13.50 to $14.75 for No. 2; $13 to 
$13.50 for No. 3; $13.50 to $14 for No. 1 soft. $13 
to $13.50 for No. 2 soft; and $12.50 to $12.75 for 
Foundry No. 4. 


Antimony—The market is rather weak. Cook 
son’s is quoted at 734c. to Se.; Hallett’s at 7c. to 
Tléc., and Japanese at 67<¢c 

Lard Oil— Prime City is quoted at 0c, to Sle 


unsettled 
and ; rob 
Casting Copper is held at lle 


Copper -The market is weak and 
Lake Copper can be obtained at 11%e. 
abiy a shade less. 
to 11'4¢c. 


Lead —The market is more active at lower prices. 
Sales have been made at 3.30c. to 3.32l¢c. 
Spelter—The market is weak and prices are 


lower. For New York delivery, 3.90c 


cording to quality is asked. 


to de., ac- 





rin—The market is fairly active, with prices at 
14.70c. net cash in lots of 5 tons or more. 
= , ats 
-*- 32 
71 . \ 

** Situation and He > Advertisements only inserted 
nder this head Rate 30 cents a tine for each inser 
tion lhout seven wor <a make a line The Cash and 
Copy should be sent toreach us not later than Saturdar 
’ in r the ensuing week's issue. {ris re ad 

dressed to our care will be forwarded. 
TO SUBSCRIBERS 
whose names appear on Our subscription list, this 


free insertions under this heading 
to those in want of positions. The advertisement tuo 
oe upy a space of not more than five lines Additional 
space wv insertions must be paid for in advance at 
reg rular rates, 


paper will give two 


Practical mechanical draftsman desires position 
New York City preferable. K., Am. MACHINIST 
Wanted—Pos. as foreman, job. or mfg. by mach't 

10, with chance to grow up. Box 153, Am. Macu 
Wanred—By a thorough practical man who is 
competent, reliable and strictly temperate, a situa 
tion as foreman of foundry. Box 154, AM. Macu 

Situation wanted by mechanical draftsman 
perienced ine 
eral machinery. E. Z. 


of : 


> && 
ynstruction of gas apparatus and gen 
care of Am. MACHINIST 








DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 






FILE. a. 


3000 
VARIETIES FILES 
X. F.) & INCREMENT CUT FILES. 





= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


Vice- President. 
H, 


CHAS. M, JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, 
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The above illustration is taken direct from a 


Treasurer, 


BURR K. FIELD, 


GEO. SAGE, Secretary 









yhotograph. made during the construction, and shows 


the details of an Iron Building designed and built by us forthe Newport News ship Building and Dry 


Dock Co., at Newport News, Va. 

stories high 
Sper floor being used as a Mold Loft. 
al 


building, where raw material may be stored and stil! be protected from the weather. 
openings are placed every 4C feet so that raw material may be taken in, 
quickly, 


product moved 


out, cheaply and 
throughout, 


and between the iron 


The building is 60 feet in width by 320 feet in length, and is two 
the lower floor bei ing used as a Ship Shed for punching, bending 


, riveting, etce.—the 


Outside of the building. extending e ntire ‘ly around it on 
four sides. is an overhang 12 feet wide, thus affording additional shop room outside of the 


Wide 
and finished 


The supporting frame is all iron 


posts on the sides is a light brick wall. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





SHAFTING 


Turned, Ground and Highly Polished 
lron and Steel Shafting. 


GUARANTEED ROUND, STRAIGHT AND TRUE. 
The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING CO., Cumberland, Md. 








Patternmaker, aged 23. wants position in Ohio n. 14 * w - = _ rong 1 lle age meie as 
or adjoining State; 4 years’ experience in wood | S20P In New Engian eg a se oy 
patternmaking. Box 152, AMERICAN MACHINIST sOmnG : subscribers for the AMERICAN A 

= ~— . HINIST bere mmiss \ddress, with refer 

Wanted—Position as foreman. Eight years in] ences, John A. Walker, N. E, Agent, No. 4 Church 
ebarge of machine-tool work. References ge, | Street, Dorel Mass 
33. Address Box 148, AMERICAN MACHINIST Wanted—A first ira : W refer 

ss ‘ } 3 } had 

Wanted—A traveling salesman to handle small a “ ae he = ge me 2 : i a ' - 
machinists’ tools, such as reamers and gages; state oar a ap iT nent h : ting a vul- 

: ‘ s,8 s sting 
salary; none but experienced man with satistac cere art ty a oe ving and shaker 
tory reference need answer Box 151, Am. Macn. ‘s _ ‘ oliaees : ~ 

Continued on Pa esv4 

Responsible position wanted by practical me 
chanic and draftsman. Had considerable exp. in 
Slike cate ee hg POWER OR HAND PLANER 
draftsman and assistant supt \. B., Am. Macnu ’ 

Machinist and engineer famillar with best ma FOR MODEL MAZERS, ERIMENTAL WORK, &c. 
chine, boiler shop and foundry practice, wishes to , n 

, : ! ved Feature: ua d on H Grade 
make a change; competent to take entire charge Hes all the impre = Pestans Cen ly fas gh 


of works or or engineering & estimat'g departments; Planers, and is Capable of Doing the Best and Finest Work. 


capable manager & salesman. M., Am. MAcuINist 


I would like to correspond with parties desiring 
the services of an experienced foundry foreman o1 


superintendent understanding the foundry in all its 
details Engine, machinery or electrical work 
preferred. Address“ Loam,” AMERICAN MACHINIS1 


Wanted —Foundry foreman; one who can work 
100 men if necessary, on general machinery cast 
ings. One who understands melting and mixing, 
and can produce hest ality work at a reasonable 
cost. No expe rimenter need apply. Permanent 
position and good wages Coke, Am. MACHINIST 


0021g UOISU/USEM PBI 
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SOFT CASTINGS, 


Made from best grades of Pig “i for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0., 


BROOKLYN, N. Y. 


AS G3YHNLIVANNUW 


33 TO 39 FRANKLIN ST., 


yi 
i 


iy 
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that, bee its and Emery 
) prominent PANITE 


Emery 
THE 


aus 


» SUPPOse 


1 trades are co 


SC 


cal uty A MISTAKE 
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N 


iJ does not deal in 
TITTY | ERY. 
‘a 
LT I] A F 
2 R> ae i, On y, this was THE FIRST Emery Wheel Co, to 
~ ta u t 4 i itt “ man 
1 hoy ‘ i ! 1 ‘ v t f 
IS THERE ANYTHING BETTER : eee aes cn tha Dawe tener Pane 
, 4 ” aid I ve Guide Bar ¢ la iby |} ad 
FOR HIM ; v bar Gr rely Rai:roa¢ 
s ! ard tl i ‘ » i eGrir are Whik 
Is there anything that your boy—whether | eee ea eee 
he be seven or seventy years old—would like | are often desirable, itis the belief of The Tanite Co. that the solid 
more than a SET OF TOOLS, not toys, but | priced machine lo tha igo to tl 
first class tools ready for use Wouldn't it I 1 fee - ! ima 
. * er t ! t wt n ‘ | 
be an advantage to have a good Set of Tools hit ad invites these who he > aaa yt gt ype - 
in the house ? product of hard run it make trial of b 
We manufacture and sell Tools. Our ate n lev . y elsewher 


. ’ Ify 
catalogue (sent for stamp) tells all about Sets | | 


of Tools. Tool Chests and Work Senches, 
ut all prices. 


THE TANITE CO. 
STROUDSBURG, PA. U. S. A. 


CHAS. A. STRELINGER & 60., NEW YORK, 161 Washington St, 


98 to 110 Bates Street, Detroit, Mich. CINCINNATI, 139 East Pearl St. 
WHERE HAVE MY MACHINES BUILT? 
FITCHBURG MACHINE WORKS, 


FITCHBURC, MASS., U. S. A. 


Male lousila 


SPECIAL TOOLS 
LATHES. PLANERS. ETC. CATALOG E. 


Beet 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 








it their busimess to 















list with discount, and list of sizes carried in stock. 











MENTION THIS PAPER. A Aaa AaAaDAAADAAAAAAAS 
HORSE SAVE THE WEAR AND TEAR ON YOUR BRAIN | HORSE 
Caused by figuring area of piston from diameter (3.1416), multiplying by mean effective should have been $2.00, but in order that every engineer could affor tw 


pressure 


POWER 
SCALE. | 


multiplying by double 
and dividing by 33,000, by becoming the possessor of 


SHEPARD’S HORSE POWER SCALE. 


stroke in feet multiplying by number of revolutions per minut 


The price 
made $1.0 Send $1.00, 
you post-paid. 


MARINE: 


522 Perry-Payne Building, Cleveland, Ohio, 


currency, postal note or two-cent stamps, and a 


POWER 
SCALE 


mailed to 
. . r 

RiztviEw, 
P.8.—Money refunded if scale is 


not satisfactory. 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For Fouseaus SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ‘ETC. 





SLOW SPEED, om 
as ancien 
’ ad 
PERFECTLY CONSTRUC- 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicaco Office: 1405-10 Manhattan Building. 
COOKE & CoO., Selling Agents, 
® 1634165 Washington St., NEW YORK. 
Writing Please Mention This Paper. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


e® Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate a 
ment of the gauges 
Cavnot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood- 
working. 

CaTALOGUE FREE! 


FOX MACHINE CO., 


325 Nor. Front St., 
Grand Rapids, Mich. 

















135 _Finsb P. 
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NOwWV READY! 


| Modern Examinations of Steam Engineers. 


WRITTEN FOR ENGINEERS BY il ENGINEER, 


WORTHINCTON 
CONDENSER. 









12m< Cloth 300 Pay 3 Chapters. 
C ype L compete answers to ' tions for the use 

examination for U. 8.-government and. Sta Mer de || ONLY APPARATUS that can 
information of engine builders, boiler makers, PACEAD INA; Ce MAINTAIN a vee eae te a 

vy 4 . 7 n=] _ x ry rg 
cE GINES and ELEVATE the dis- 

PRICE - : - 2.00 “ “ , 

" charge WATER to TANK at 


AMERICAN INDUSTRIAL PUB. CO., Bridgeport, COM. | Jany height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, C OTTON and 


WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St- BOSTON, 
70 Kilby St. PHIL ADELPHIA, aie Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 





FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 


Pennsylvania St. DETROIT, 165 Jefferson Ave- 
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screens, etc.: please state age. reference, experi 
ence, and salary expected Address M. & F. D., 
care of AMERICAN MACHINIST 

Wanted—A thoroughly first-class screw machine 
ind turret lathe hand ; must be a man who is capa 
ble of producing first-class work, and who under 
stands Brown & Sharpe, Pratt & Whitney, and 
Garvin screw machines and turret lathes, and is 
capable of taking charge of 20 to 25 men: applica 
tions must state fully experience. age and nation 
ality of applicant, whether married or single, and 
amount of salary expected, Address C, C. Co., care 
of AMERICAN MACHINIST 





+ MISCELLANEOUS WANTS +} 


Advertisements will he inserted under thia head at 
85 cents per line, each insertion Copy should be sent to 
reach us nol later than Saturday morning for the ensu- 
ing week's issue Answers addressed to our care will 
he forwarded, 


Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 





For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Wanted— 
ting and threading 
Cumberland, Md 


One good second-hand 6-inch pipe cut- 
machine. Merwin McKaig, 


For Sale—Tabor duplex automatic molding ma 
chine with 18-inch ecvlinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition. 
tox 94, AMERICAN MACHINIST. 


Who can think of some sim- 
Protect your ideas ; they may 
Write John Wedderburn & Co., 
Washington, D. C., for their 


Wanted—An Idea 
ple thing to patent ? 
bring you wealth. 
Patent Attorneys, 
$1,800 prize offer. 

A London firm of engineers having a considera- 
ble business and show room in one of the best 
positions, desire the English representation of an 


American firm of good standing, producing special 
machine or appliance of established reputation. 





Light and fine mach’y to order; models and elec | References exchanged. Bilbie. Hobson, 70, 80 
trical work specialty. E. O. Chase, Newark, N. J. | Queen Victoria street, London, E. C., England. 
’ No More Twisted 
CLEVELAND TWIST DRILL ¢0’.S Saga 





Cor. Lake oan Kirtland Sts., Cleveland, Ohio. | tive Price List. 





Larger drills 
can be used with 
smaller shanks 
than ever be- 
fore. 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 





FOR THE NEXT 30 DAYS 


we offer our entire stock of machine tools at 
SECOND-HAND prices. This is a BONA- 
FIDE offer and the OPPORTUNITY of the 
YEAR. 
Ww. LL. LEE & CO. 
59 So. Canal St., Chicago. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Tron Works, Trenton, N. J. 








15 in. x 6 ft. Engine Lathe. | 19-36 and 50 in. Drills, 

22 12 he - viel Portable Drill. 

29 ‘* 13% * ee a | S36in, x 14 ft. Planer 

so ¢*f « oe « | 12in, Shaper Traverse Head, 
87 ** 30 66 ee Gear Cutter, 54 in 


18 “ “ “ 


ee Milling Machine 
62 in. x 20%. Engine 


Lathe. 
10 ft. 
Boiler Roll 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


MACHINERY FOR SALE. 


Lot of 644” and 744” Hammered Steel Shafting with 
Pillow Blocks and Couplings 

8 60 x 14x 6% Friction ¢ lute h P ulle ys. 

260x 14x7% " 
All good as new ; 

value. 


16 ft. Vertical Boring and Turning Mill, C 


s, Punch and Shear, etc, 


ranes, Blower, 





sold at less than half 


COOKE & Co., 


163 & 165 Washington St., New York, 


will be 


detailed desc 





Second-Hand Machinery. 


LATHES, 1 32in. x 10 ft. Open Side. 

2 10 in. x5 ft. Foot & Power. 1 60in, x in. x 22 ft. Hepworth, 
2 llin. x 5 ft. Power only. DRILLS. 
1 15 in. x 6 ft. Dustin. 8 22 in Back Ge ared, 
1 16in. x 8 ft. F.ather. 2 25 in. & P. F., Snyder, 
2 18in. x Sit. Flather & Prentice. || 1 34 in oe ‘ Harris, 
3 18in. x 8 ft. Lodge & Davis. 2 No. 14g Niles Radial. 
2 21 in. x 10 ft. Pratt & Whitney. || 2 Suspension Drills, 

ir 10 Just Fy we 
eS sec eee || MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln. }|1 Me. 1B. & Sharpe. 
1 32 in, x 13 ft. Bement Triple || 2 No. 13 Garvin, 

Ge ared. 1 Ne 15 Ye 
: 22 in. x 10 ft. Niles \\" No.2 ** Hand, and others. 

24 in. x 10 ft. Niles, ERS 

1 79 in. Driving Wheel, Bement.'!.. SH APERS, 
1 48 in. x 18 ft. Gay & Silver. | 9in., 12in., 13in., 15in., 20 in. 


PLANERS. || MISCELLANEOUS, 
oo . . 1 18in. P. & W. Screw Machine. 
oom. pie. BE ft. Pond, tWo |) goin x6 ft Flather ‘* 


) Horiz. B. & D. Machines, 
Cylinder Borer. P. & A 
10 in. Motor Gear Lathe 
Double Punch and Shear, 
30 in. Pulley Lathe, 
Hydraulic Riveter, 

Bolt Cutters, 

1 Nut Tapper. 

'1 20 in. Pattern Lathe, 


Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


1 48 in. x 32 in, x 8 ft. Pond, two || 1 
heads, l 
8M%in xMin.x6ft W &L. {fa 
one head, }, 1 
1 28 in, x 2% in. x 8 ft. Gay & /1 
Silver, 2 
1 82in. x 32in. x 10ft. W.& L 
1 38 in, x 38in, x 10 ft. Aldrich. ! 


Aiso large stock of other tools. 





E. W. BLISS CO. 
| Adams St., 
Brooklyn, N. Y. 
96 W. Wash'n St., 
CHICAGO. 


Presses, 
Dies, and 

Special 
Machinery 


a For BICYCLE, 
Electrical, and 
All Sheet Metal 
Work. 


OWNERS OF 


Stiles & Parker 


SECOND- AND: Mi ACHINE TOOLS. 


ENGINE LATHES. mene - tp 
Fifield, 25 x 12, Compound Rest OOLS. 
15 x 6 Blaisdell, Compound Rest | 94 in, Barnes Water Tool Grinder 


with turret. 


13x6 Ames, Rise and Fall Rest No, 2 Springfield Water Tool 

li x 4 Mann Lat! Plain Rest Grinder 

16 oh on r unknown, Plain No. 4 Springfield Water Tool 
Grinder. 


16 x 8 Blaisdell, Plain Rest 
Ikx 10 Fiather, Plain Kest 
15 x 10 Blaisdeil, Plain Rest 

28 x 20 Perkins, Compound Rest 
47 x 14, maker unknown 


PLANERS, 


x 4 ft. Hendey 


Garvin Profiler, l-spindle,. 
No, 2 National Boit Cutter 
# in. Lincoln Gear Cutter 
26in. Pulley Lathe. 

Oin, Pulley Lathe 

5 in. Cutting-off Machine 


16 in. x in No. | Garvin Screw Machine 


“iin, x 20in, x 4 ft. Putnam, “ in Bliss Power Squaring 
. >L . Shear 
SHAPERS. No, 2 C, Worcester Drill Grinder 
10 in. Juengst, Crank 21 in. Squaring Shear. 
12 in. Juengst, Crank 14 ft. Power Draw Bench 
10 in. Wood and Light, Traverse | 225 Ib. Pierce & Noble Drop 
Head. Press 


18k in. Putnam, Traverse Heal 
Sin, Juengst Friction Shaper. 
a . < No 

HAND LATHES, 
lOin. x 41 in. Garvin | No 
Zin. x 6 ft. Wright No. 6 
12 in. x @ft. Back Geared | 600 tb 


100 ih. Stiles Power Drop Press. 
75 Ib. Drop Press. 

31 Eaton Cutting and Draw- 
ing Press. 

2 Garvin Wire Spring Coiler 
35 in, Sturtevant Blower 
Merrill Power Drop Pre ss. 


Also, a large list of other machines, 
ription and prices. 


Write for complete list, 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 

26’ Pratt & Whitney Chucking Lathe. 

60” Triple-geared New Haven Lathe, with chuck 

aws. 

40/’ new Haven Back-geared and Power-feed Drill. 

82’ Double-head Pond Planer. 

No. 1 Giant Key Seater. 
Send for complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY C0., 
62 & 64S. CANAL ST., CHICAGO, ILi. 


SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER. 
Will Be Sold Very Low Before Removal. 

ENGINE L ATHE—F lather, 14x 6ft., Hollow Spindle, Cross Feed. 

Blaisdell, 16 x 6 ft., Raise and Fall Rest. 

Pratt & Whitney, 16 x 7 ft., Raise and Fall Rest. 

Putnam, 16x 8 ft.. Raise and Fall Rest. 

e Flather, 18 x 8 ft., Hollow Spindle, Cress Feed. 

Pond, 20 in, x 15 ft., Extra Heavy. Al. 

Harrington, 20x10 ft., Compouné Rest, Cross Feed 

o Fay & Scott. 36x18 ft., Compound Rest, Cross Feed, 

“ Pratt & Whitney, 42 iv., raising blocks to 48 in , 
Tri; le Geared, Compound Rest and Cross Feed. 
A 1 order. 





Send for catalogue of 





“ “ 
“ “ 


ad Hewes & Phillips, 60 in. x 20 ft., Triple Geared, 
Compound Rest, ete. Al. 
Union, 72 x 20 ft., Triple Geared, Screw Feed. 
PL ANER- Pe vase, 22 x 5 ft., Heavy Pattern, Improved Style. Al. 
Hendey, 22x 5 ft., Improved Style. Al 


Gould & Ebe rhardt, 26°n. x 8 ft. Al, 
Pond, 32 in. x 8 ft. Good order. 


és Pon 1, 36 x 12 ft. A 1 order. 
“6 Betts 36 x 10ft., Extra Heavy. 
aia Gray, 48 x 12ft., Spiral Geared, Improved A 1. 
se pets, 60 x 16 ft., 4 Heads, Extra Heavy. A 1. 
- Crank 12 in, stroke **Pond's.” 
SH P KR—Gould & Eberhardt 15 in. Crank. 
Prentiss 17 in. Crank. Good as new. 
” Hendey 24 in. Friction. Good order 
Pratt & Whitney 14 in, x60 in., Traveling Head, 2 Tables, 


Fitchburg 14 in. Traveling Head, 28 in, Feed 
" Warren 14 in. stroke, Traveling He ad. A 1 order. 
DRIL L—Prentice 26 in., Friction Pulleys for tapping. 
Blaisdell 28 in., Back Gears 
os Hamiiton 28 in., Back Gears, Automatic 
bes Pond 82 in, Extra Heavy, Back Gears, Automatic Feed. 
MILL ING MAU HINK—Pratt & Whitney No. 2. Hand Feed and Vise. 
Garvin No 3, Power Feed, Vise, etc 
Kempsmith Universal Miller. Good as now. 
Lincoln Pattern with Vise. 
SCREW MACHINE—Jones & Lamson, 2 in. Hole. Friction Back 
Gears, Chasing Bar and Turret _Feed com- 
MF ogy with Tools. Al order. 
Niles, 2in. hole, Carriage Feed with Tools. 
Gk AR cu rTER— Gould « Eberhardt, 25 in, Automatic. 
Gouid & Eberhardt, 30 in. Antomatic. 
* Gould & Eberhardt, 36 in. Automatic 
2 Hewes & Phillips, 60 in. Semi-Automatic. 
r KE: SSES—Bliss No. 18 and 19. 
Stiles No. 1, 2 and 3. 
Horizontal Boring and Drilling Machine Séllers 60 in, 
Upright Boring and Turning Mill, 88in. 2 Hvads. A 1, 
Steam Hammer 300 Ib., Ferris & Miles. 
Boiler Punch, 24 in, Gap, Standard Size, 
Kx viler Ro lls, ae Improved Style, Al. 
8 ft., Extra Heavy. 
7 ft., Hilles & Jones, Al. 
6 ft., Extra Heavy. 


BICYCLE MACHINERY 


CONSISTING OF SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, TES, PRESSES, SEAPERS, Eto. 


J. J. McC McCABE, 


Feed. 


“ “ 


“ “ 
“ “ 








English Agency: 





AMERICAN GAS FURNACE CO., 
Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





LATHES 


Planers, 
Milling 
Machines, 


Drills, 


Turret [lachines and 





Machine Tools. 


A LARGE STOCK 


always on hand at low prices at 


HILL, CLARKE & CO., 


Machinery [erchants, 
156 Oliver St. 12 S. Canal St. 
BOSTON. CHICAGO, Ill. 


Modern Metal-Working Machinery 
FOR SALE. 


At the factory of the Lamson Consolidated Store 
Service Co., Lowell, Mass., may be seen some 70 ma- 
chines, which, owing to their disposal of the cash 

register department of their business, they have 
decided to sell. These tools are all in first-class order 
and modern, and will be sold at low figures. Your 
inspection is solicited. A complete list will be 
furnished on application, 


Address all communications to 


s. T. LUND, 
CARE OF 
Lamson Consolidated Store Service Co., 


LOWELL, MASS. 


FOR SALE. 


A Large Manufacturing Plant lately used as a Bi- 
eycle Works. Large part of Shafting and Pulleys 
slready in position, so that Machinery could be 
attached and operations begun at once. This prop- 
erty, with water power, is well adapted to many 
kinds of manufacturing purposes, and will be sold 
cheap. For further information address, JAS, 
DICKSON, 98 4th St., Pittsburg, Pa, 
















SJDES 
7 ARE 
PARALLEL 


PARALLEL 
CLAMPS 


anthes 
ARE 
RIGHT 

ee 


hares} Besly 


NE TOOLS 


para 5 IN| AFRS. METAL WORKERS ET@ 
Chicago, Ill US.A. 











THE LARGEST AND MOSTCOMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO. ROCHESTER.NY 


Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 








ACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 





16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit: 
ney. 

Two (2) 5 ft. Universal Radial Drills 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 


Spindle. ‘ 
19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 


Engine Lathe 
Ho!- 


Hol- 


26 in. x 8 ft. Pond Machine Tool Co. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, 
low a. 

22 in. x 12 ft. Pratt & Whitney Engine Lathe, 
low Spindle. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 


THING 





NT ANY 


INTH 


«ou eeses: DROP HAMMED, 
pe PA TOMATTIC mL 


ENDFOR 


ner 5 Peck Mtg.@ >. 


NEW HAVEN. CONN. 


LAF t LINE IN THE MARKET 








SEND FOR CATALOGUE. 


iSTER MACHINE SCREW co 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PIN, SAFETY PIN, ROOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 











E. P, BULLARD’s |'4 Dey St., 
N.Y.Mach’y Warerooms. NEW YORK. 





Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


STEEL BALLS 





WRITE FOR 
INFORMATION. 
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CONSULTING MECH 
L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consulting M. E., 
CHAMPAIGN, IIL. 





JOHN R. CLAY, 


Consulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio. 


F. B. COREY, Electrical Expert. 
ec. Apparatus Designed, 
uilding. Boston, Mass. 


- rn] “ “4 ‘ ’ 
W. E. CRANE, M.E, 
New England Engineering Co. 
_ Electric Light and Power Plants. 
17 Harrison Avenue, WATERBURY, Conn, 


| > vO ‘ r 
CHARLES A. HAGUE, 
CONSULTING ENGINEER, 

Pumping Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 

P. O. Box 323, N. Y. 


El 
33 Equitable B 


ANICAL ENGINEERS. | 
CHAS. 0. HEGGEM, 


Consulting Engineer. 
215 E. South Street, MASSsILLOon, Ohio 


FRANK H. POND, 
Consulting Engineer, 
619 Wainwright Building, 


C. L. REDFIELD, 


Designer of Special Machinery. 
Expert in Patent Causes. 
Room 604, 269 Dearborn St., 


Sr. Lours, Mo 





Curcaeo, Ill. 


}. E. SARGENT, M. E., 


Curcaeo, IIL. 
U.S.A 


WM. O. WEBBER, 
Consulting Engineer. Shop Methodsand Economic 
Production a Specialty. 


No. 78 Mason Building, (Tel. 2102) Boston, Mass. 








THOS, H. DALLETT & CO., 


YORE ST. & SEDGLEY AVE., PEILADELPH'A. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 

for driving Machine ar —senl 
Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin 
ery. 






> 


We also make 
Portab'e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 


T. SHRIVER & CO., 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 






PULLEYS 


of any size, moulded on machine 
—no pattern needed. 


of any diameter, face ani pitch, made on Gear 








Presses, 


GEARS 


Moulding Machine—no pattern needed. 






































: . — ss , - . 
oy —_~ Cae see ; } 
. bar 4 
.. [LLUSTRATED oreesTer Mass.™ 
BRA. CATALOGUE Rn aaa a 
SPEIDEL’S ECONOMIC SAFETY 
q 
CRANES : HOISTS, 
apacity 20, .- 
_ naa < TRAVELING CRANES, 
= OVERHEAD TRAMWAYS, 
=< 
: SPEIDEL & ROEPER, 
= READING, PA. 
208 0 C0, Ime, emenanen, | Send for Catalogue. 
1515 Penna. Ave., PHILA., PA, MACHINE TOOLS. 
ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 
Both Hand and Power. 
Sizes 1 to 6 inches. 
Water. Gas and Steam Fitters’ 
ee” Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers- 
AIR HOISTS, CUPOLAS, Etc., % ally acknowledged to be THE BEST. 
Whiting Foundry Equipment Co., _— 2" Send Sor Catalogue. 
Send for Circulars, 1622 Monadnock, Chicago. = _—_ at” 
% , *) 


PLANER LEVELLING JACKS. 


A TIME SAVER IN THE MACHINE SHOP. 
For particulars apply to 
THE NEWARK MACHINE TOOL WORKS, 
Newakk, N. J. 









The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 
























COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 

























This cut represents 


in diameter. 





a line of Improved Independent Reversible 


Jaw Ghucks that we have lately added to our large list of Universal 
and Combination Chucks. 
two sizes, varying in size by two inches from four to forty-two inches 
Send for Illustrated Price List. 


THE E. HORTON & SON CO., 


WINDSOR LOCKS. CONN., U.S.A 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., 


We make this style of Chuck in twenty- 


"England. 





work. .. + -* 


“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





wational, 
INDEPENDENT, 


UN 

COMBINATION 

also JORDAN 
Planer chuck Est'd 1882. 
Strongest. Fasiestto change. 
Reversible Jaws (pat- 
ented) giving 5 changes 
ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt shipment. _— 
W. WHITLOCK, 39 Cortiandt St., N. ¥ .— 
Works, Hoboken, N. J. Chicago. 


, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


Reversible Jaws. Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 


CANUCKS iit. 














McDowell Stocker & Co., 





°WEETLANG | 





SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. C0., New Haven, Coun 


M For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
* Manufacturer, 


1. W. GOODYEAR, Waterbury, Conn. 
Almond Drill Chuck, 

















P Sold at all Machinists’ 
Seo ( Supply Stores. 
T. R. ALMOND, 
88 & 8 Washington St., 


Brooxtyry, N. Y. 


A. D. QUINT, Hartford, Ct. 





5 
i 





ARRANGED 
FOR TAPPING 
WITH FROM 
27012 
SPINDLES. 


4 
< 
= 


PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful grir 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 





SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe Chucks with 
»atent reversible jaws, 
rill Chucks, Planer 
Chucks and Face Piate 


ssi Jaws, 
SKINNER CHUCK CO., 
SEND FOR CATALOGUB, 


PRAIT'S E> 
reine Diving Sa 
Dri Ghuch, ) 


The best system ever devised for holding 
and driving drills. 


‘" WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, W. Y. 














EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
pias and the money paid for book will be re- 

unded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CITY. 





xpenses, Ade 


SALES MEN een 


MACHINISTS: 


DON’T MONKEY a half hour every 
time you have a small piece to drill. Get a Drilling 
Vise and do it in five minutes or less. Sample Vise 
$2.00. Agents wanted. 


THE DRILLING VISE CO., Chicago. 
EVANS FRICTION CONE CO. 


____ J{ANGING AND STANDING 
CONES. 


» MADE IN ALLSIZES. 


Thousands in use trans- 
mitting from 1to50H,.P. For 
information address, 


No. 85 WATER STREET, 
BOSTON, MASS. 


Hi 31. Citteago 








Pattn 



















HYDRAULIC MACHINERY, 


Presses, Pumps, Punches, 
Jacks, Valves, Fittings, Packings, 
ACCUMULATORS, 
Send for Catalogue D. 














82 River St., New Haven, Conn. 












THE 
Ae WV. & §, Hydraulic Machinery Works 


WATSON & STILLMAN, Preprietors, 
204, 206, 208 and 210 Bast 43dSt., NEW YORK 


. 
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FREE! FREE! $1,500 LATHE! FREE! FREE! 


On March 1, 1896, we will present to the Technical or Mechanical School receiving the 
greatest number of votes a magnificent nickel and gold-plated 16-inch swing Tool-room Lathe. 
This lathe was exhibited by us at the World’s Fair in Chicago, and was pronounced by the 
judges and Visitors to be the finest piece of machinery displayed in Machinery Hall. Everyone 
interested in the development of Technical or Mechanical education is entitled to a vote. 

Write for partic ulars and detailed description. 


TH LODGE & DAVIS MACHINE TOOL CO. 


WORKS: CINCINNATI, O., U.S.A. 
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The following Merchants keep a full line of our tools constantly in stock: ; aed 2 . 3 a4 F 5 
J. J. McCABE, 14 Dey Street, New York. ee eee ee ae ¥EcEs 
DAWSON & COODWIN, 57 S. Canal St., Chicago. Sa. e2reye-8- 4 a3 
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B_ MILLING MACHINES. 


REGULAR SIZES 
4 eS inch by 60 ine h by 12 feet. 
) oe +e 12 





SLAE 






The NATIONAL 


MACHINERY CO, 
AND PRICES. TIFFIN, OHIO. 








<* 







o¥ aI og \ 
aot ® a <2 
or ~< vv s 








in “7 Ld 24 ‘ 6 

15 “ i) 15 i) ‘ 4 id 
PATENT CUTTERS. SPECIAL 

Pat. Dec. 24, 1889, MILLING MACHINES DES.GNED. 


f | N E Th P f . Write for full information, photographs and prices. 


voy, Machinists ttand. Mo | THE INGERSOLL MILLING MACHINE CO., 
Plug, Pulley, Tapper ROCKFORD, ILLINOIS, U.S. A, 


Machine Screw, Stove 




















jolt, Hobs, Patch Bolt, Boiler, Pipe, ete., ete.. every 
variety made, Also a large line of Screw-C utting 


a ) = - ATS LOG L . 2 Ma . fi Tools and Machinery. Manufactured by THE 
WELLS BROS. & CO,, CISHOI : 
r WITH THE CREENFIELD, MASS., U.S.A. 
| sé FLEETWOOD a? SEND FOR CATALOG ‘‘A.” S i re 4 fy C 
{ “muda =| cere | SY OR TURRET 
Measuring Machine | WATER TUBE SAFETY BOILERS. 


( Foot or Power, 
The only micrometer 


TRUMP BROS. MACHINE CO., Mfrs. that will not lose its | SAFE, ECONOMICAL, DURABLE L A T i E. NS 
Satisfaction Guaranteed, No cast metal. No flat surfaces. No multitudi- 











WILMINGTON, DELAWARE, U.S. A. 


» peel eta nous hand-hole plates and gaskets to remove, clean 
tank sale by. — a a rey ae SYRACUSE and make tight with every cleaning. Four manholes AND 
ondon, England. TWIST DRILL CO., | give a to interior of every tube. Write for 











Syracuse, N. Y. catalog Z, 
THE TAYLOR-RICE ENGINEERING CO., THE sTirniine co., |UNIVERSAL TOOL GRINDERS. 
er City, N. J. O SAY —_,. * Gen’! Offices, CHICAGO, ILL. SEND FOR PARTICULARS. 
emer) ©) DID YOU SEE Branches in all Cities, puman aicc.| MADISON, WISCONSIN. 


Pryibil’s Elegant Hanger Boxes? They are reamed 


ADJUSTABLE BLADE REAMERS on a special machine which leaves the bearing 
4 The 


oy surface very smooth and _ polished. » bore 
in. 10 2% in. being very exact, the shaft has the maximum j O EARN Mi 
Send fac New Pamphlet, amount of bearing. The oil chamber is of generous ® s 
proportions and the method of lubrication simple, 
positive and reliable. Hangers of neat design, 
Ss S BEVEL GEARS, an np. BW. Be THE CORRESPONDENCE SCHOOL OF TECHNOLOGY, 
HANGERS OF ALL KINDS. ‘We are se nding them > 
all over the world. A specialty with us. CLEVELAND, OHIO, U. S. A. 
Ae Cut Theoretically Cor: “ect. Lo =, ’ Instruction by mail in Mechanical, Electrical, Steam and other Engineering Branches. Each 
Special facilities for cutting worm wheels, course includes necessary Preliminary and allied Studies, Instructors versed in theory and skilled 


i in practice 
WS + 


Catalogue Free, ADDRESS THE SEc’y, 
MACHINIST, 


Wooo Worxine Machinery OUR NEW TREA TISE 


OF EVERY DESCRIPTION. use of Grinding Machines 
CAR SHOP TOOLS now ready. Mailed upon 



























—AND— ° . 
PATTERN MAKERS application. 
MACHINERY, 





a a Send for Special Circular with telegraph code. 


_ LANDIS BROS., 








Illustrative and Descripti We ke ediate ship — 2 catalogue 
cake. with on eS ny pot ‘Pea Aa My abe ee ay seme He mee iz Shaft. “ +. = WAYNESBORO, PA. 
cation. | ing, ete. Sent free to any address. Try a sample a — SQv- " 
LAF Ae. | —" France: AD. JANSSENS, 
» As "9 P. PRYIBIL, UNIVERSAL GRINDING MACHINE. 16 Place de la Republique, Paris. 
293 to $13 W. Front St. | 542-524 W. 41srST., NEW YORK. Germany : SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 





Cincinnati, Ohio. Cable“ Pryibil, New York.” Use A B 0 Code. 
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MORSE TWIST DRILL AND MACHINE COMPANY. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














YP, BLAISDELL & 00. 


Manufacturers of 


J, Mactinists’ Tools, \ 


Pay WORCESTER, MASS, 





\F. E. REED 60., 


Worcester, Mass., 













MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building. Pittsburgh, Pa 





ENCINE LATHES. ... « 
HAND LATHES. . 2 « « « 


Draper MachineTool Co. 


Successor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 





ina. TEL ES, 


Sto 18in. Swing 


SEBASTIAN-MAY. CO., 


SIDNEY, OHIO. 


MEYER, ROTH & PASTOR, 


Machinists, Cologne o/rhine, Germany. 


Manufacture Machines for making articles such as the following: 





« « « « PLANERS. 
« « « « CRANK PLANERS. 











All kinds of Buckles, Horse Nails, Spiral Springs, Tin-opening Keys, Nails 
for Soleing and Heeling, Chair Links, Box and Coffin Handles. Rivets of 
all kinds, Wire Tacks, Screw Eyes and Screw Hooks, Cramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
etc. 






We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 





ARMSTRONG LATHE aw PLANER TOOL. 


Used and endorsed by J. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mig. Uo., Fitchburg ia Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


DROP -FORGED Armstrong Bros. Tool Co., 


OF STEEL 76 EDGEWOOD AVE., 
CHICACO. 











FRANK BURGESS, Propriétor. 
35 Hartford Street, Boston, Mass. 
= 1,100 SizesSpur, Bevel, 
> Spiral, Worm, Rack, El 
ad » liptic, Internal, ete. 


differ- 





Send for Catalog. 





ent 


“. |G. H. BAUSH & SONS, 


and HOLYOKE, MASS. 






Manofaeturers of 


styles. 








Milling and Gear Cutting Machines. 
BRAINARD MILLING MACHINE COQ., 


156 Oliver Street, 


tion. 


14 S. Canal Street, 
BOSTON, CHICAGO, 


All sizes from 8 ft. to 10 ft. arm. 





Aves WHEEL PIPE CUTTER shi 
ghtness. Easily adapted to various sizes of pipe. Re f 
ymme detached and mislaid. All wearing surfaces are of 


hay se p arts to the 
friction of ps arts than any other pipe cutter ‘made. 


D. SAUNDERS SONS, 


Steam & GasFitters’ Hand Tools. 





SEND FOR CIRCULAR, 





21 ATHERTON ST., 
Yonkers, N. Y. 


Pipe Cutting, 


THREADING, 


AND 


D Tapping Machines, 


ywwn in the eut <« mbine s simp icity 
1IIne 


instes adi sliding motion 
‘tool steel hardened. Less 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


NU-WORRING MACHINERY, 


*lauers, Shapers, Drills, Slotters, Eto. 









BORING AND 


TURNING. 
MILLS, 


"4,5, & 6 Swing 
H. Bickford, 


LAEEPOST, ¥. & 








CUTTING-OFF MACHINES, 


HURLBUT-ROGERS MACHINE Co., 


So. Supsury, Mass, 





— FOR — 
Bicycle 


WATCH - 
- WORK 


ENGINEERING APPLIANCE CoO, 
JAMESTOWN, N, Y. 





WRIGLEY'S 





Price. $2.00; Cutters, 15 


To be returned or paid for in jo 
lays. It faces rapidly er cuts V 
srooves and all Shapes. Cutters Never Get Dull---Are Self. 
Hardening. Has Hardeved Steel Bushings at Pin Bearings. 
cts. perset. Send for Circular, 


Wueew ORESSER @& 







PAT JUNE! (890 Vy 
\ es) 







T. WRIGLEY, 85-87 Fifth Av., Chicago, IIL, 0. 8. A. 








18 in. Crank Shaper. 


SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 





“GEE Yourselves as 
Others See You,’ 


and Solve this Problem by the purchase of a 


2x24 FLAT TURRET LATHE, 


—BUILT BY— 


Springfield, Vermont, U.S. A. 








, Patent Radial 


Saws made 
in two sizes | 
Nos. 1 and 2. f 
Cut 4% to8 
inches. Send f 
for circulars 


to 3 free to Mfrs.. 
STOVER Supts, and 
WOVELTY | ; b | old custom. 
WORKS 
Mfgrs. # Wood and Iron- Working | Machinery | ©S- 
Speci 
23 River St. 


“ev 














Will send 










jal Machinery to order 
FREEPORT, ILL. WU. S.A. 
SURTON, London, Eng. 





Have just issued new 


124-page catalogue cover 
ing line of Sensitive Drills 
Milling Machines, ete. 


DWUGHT SLATE MACHINE C0. 


HARTFORD, CONN. 


To others on receipt of 15 c. 








THE GOLBURN KEYWAY GUTTER. 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica 
tion of same it has 
no equal. Send 

—for illustrated 


SSS cats logue. 


BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHIO. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN. 



















THE BECKER MILLER No. 4 
JOHN BECKER MANUFACTURING CO., 
FITCHBURC, MASS. 


Enotanp—CHAS. CHURCHILL & OO, Ltd., 2% Cross St., 





Finsbury, London, E. C. 





BARNES’ 


New Friction Disk Drill 


FOR LICHT WORK. 

Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop 
ping or shifting pelts. Power applied can be 
graduated to drive with equal 


safety the 


smallest or largest drills within its range—a 
4 wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 


1995 RUBY ST., ROCKFORD, ILL. 


ENGLISH AGENTS, 


21 Cross ST. Binseunr,’ 
LONDOR, £. C., CAGieee. 
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THE LONG & ALLSTATTER 60., 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 


STARRETT’S FINE 











Skilled mechanics prefer them. 
Live dealers sell them. Send 
for Catalogue. . 0... 6c ss 


L.S.Starrett 





_ ne ea — — 
DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 





ATHOL, MASS., U. S. A. 














W. Cc. YOUNG MF@, co., WORCESTER 


WELDING MACHINES 7 
AND DROP HAMMERS, | f0O!\alles, EngineLathes: 


DETRICK &* HARVEY MACHINE CO.. 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine, 
Made In all Sizes to Cut from 1-4’ to 6”. 


The simplest and most durable machine in existence, 
The threading head is made entirely of steel. No links, 
levers, ont ngs, caps, cases, blocks or die rings in or about 
the head. parate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 











THE WORLD RENOWNED PENBERTHY AUTOMATIC INJECTOR. 


MISSOURI STATE FAIR, ST. LOUIS, MO., 1895. 


19 MANUFACTURERS OF TRACTION ENCINES. 
40 ENCINES EXHIBITED. 
33 USED PE INJECTORS. 


7 USED 5 OTHER INJECTORS. 
2 OUT OF THE 7 WILL USE PENBERTHY’S NEXT YEAR. 


NEED WE SADYVT MORE? 


PENBERTHY INJECTOR CO., DETROIT, MICH. 












ELECTRICITY@ = 


Mechanical and Architectural Drawing, 
Steam Engineering (Stationary, Marine, Loco- 
motive), Plumbing, Heating, Civil Engineering, 
Coaland Metal Mining, English Branches, 


TAUGHT BY MAIL. 


Twenty-seven Courses of Study. Send for free 
circular, State subject you wish to study, 
The International Correspondence Schools, 
SCRANTON, PA. 













— 


THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, 
2200 WASHINGTON AVE.PHILADELPHIA. 
"ELEPHANT BRAND PHOSPHOR-BRONZE 
; | INGOTS,CASTINGS, WIRE,RODS, SHEETS. ere. 
— DELTA METAL— 
CASTINGS, STAMPINGS ano FORGINGS. 
| ORIGINAL ano Sote Maxers in THE U.S. 


REG.TRADE MARKS 





Phospher Dron re. 


aN 
























‘Albro Worm and Worm Gear 


oT | st] ? ——- in eS) 
UFFEL& ESSER Co Consumes less 


NEW YORK. 
© Branches: 111 Madison St., Chicago, 
708 Locust 8t., St. Louis. 


DRAWING MATERIALS 


power and gives 
better results 
than any other 





AND 






Surveying Instroments, System. Infor- 
Gotan aoe’ We kaos ele attain sien mation cheer- 
and our goods are warranted to be as nearly perfect as it is possible 


fully furnished. 
f? The Albro-Clem 
Elevator Co., 


4]] & 413 Cherry St, 
Philadelphia, Pa. 


to makethem. Prices reasonable 


CATALOGUE ON APPLICATION. 














= : 
SAT fk 


‘ 4 Catalogue Free. 





MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 











YOU WANT TO GET ACQUAINTED 


with the best Lifting Locomotive Injector made? 
If so, send for 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 











a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 
r 
G 








ONOVE R’ 


HANDSOME CATALOGUE ON 


ONDENSER 















Ph 2: 


ange 


“(.— 
eat SS 
+ ——$ 





. 











[= 

14 in. x 6 ft. Hendey-Norton Lathe and 12 in. x 4 ft. Hendey-Norton Lathe. 

These are modern, high grade, practical tools, and are especially adapted for tool- 
room work, 

They have the Norton attachment for screw cutting, giving 36 different threads 
and 36 different feeds with only two changes of gear, and movement of lever in gear box 
from one notch to the other 


Note the automatic stop under apron. 
desired point in either direction. 


It will automatically stop carriage at any 
Invaluable for internal or duplicate work. 

















The 12 in. lathe is fitted with drawing-in sleeve and American Watch 
Tool Co’s, Standard Chuck, used in making small taps, reamers, etc. 
Work finished first and cut from bar afterward. No centering required. 
See carriage reverse lever by right-hand side of apron; no reaching for counter 
shaft shipper required. Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 
EUROPEAN AGENTS: “HAS. cHuncuitt 2 co., Lonpon, Enc. 


" SCHUCHARDT & SCHUTTE, BERLIN, GERMANY. 
EUGEN SOLLER, BASEL, SWITZERLAND. 
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A, i 
Ad 

Y= 

° ts. ) 
iS Of Lathe=Centet Grinde . 
Dy ki the very best in existence— 24 
KS in -enters Ny 
Dy TE unhesitatingly confess to le * int will grind the hardest cente po aS 
As> 4 — > 
Res \ \ one that is exc eedingly simple Jinch swing; do it quickly == aS, 
wa in a lathe of any size, UP ab jately self-contained, and dispenses Wow 
SD) 1S aDSO inis- Ky 
yA it well—a Center Grinder thi at a that usually attends upon the m oA 7S 
Oi with all of the troublesome togge t: ‘tis of moderate cost We iss 

IPN h tools. One more poin 1 mail it? 

“4 trations of such toc anent this little tool. Shall we 

ys quite an exhaustive tre atise 6 Co 

“7s 

Dy & Faulconer AT ’ 

CGS Leland aule 
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Dee Detroit, Michigan. 
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am my 7 at Tit 
dad and Walnut Sts,, PRILADELPRIA, 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 


18 Vesey St., N. Y. 











W. D. FORBES & CO., 


|/1302 Hudson St., Hoboken, N. 


BUILDERS OF 


STRANGE, BUT TRUE!! MARINE AND STATIONARY 


Tae dew Process Raw tor tas ENGINES 


| 
ASTONISH THE . . H 
of Single and Multiple Expansion. 
MACHINERY WORLD. | SPECIAL MILLERS, REVOLUTION COUNTERS AND 


J. 





2B 
=> 

& 

ifs] 

QD 
= 

om 2 atyles, Built from 1 to 60 Horse Power. Send for Circular 
= BACKUS WATER MOTOR CO. Newark,N.J 
oS Mfrs. VENTILATING FANS. 
—¥ 
~—- 

— 

wD 

I 

—_ ) 















They Outwear | HAND TEST PUMPS, ETC. 
y any Metal. | 
Beare They require No H IGH ART ENGINES 


The Celebrated 


-— Lubricant. 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S.A. 


Built by 


yA. L. IDE & SON, 
. Springfield, Ill, 
U. 8 Ae 
Direct Belted, 
Direct Connected, 
Simple & Compound 
nomical power is required. 
of direct-connected engine on 





where reliable and eco 
d half-tone picture 


For all purposes 
"9 Citalog an 
application. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 








WILS 






ov 

PLANE 
fb b A. WILSON” 
RIVER ST ROCHESTER,N.Y. 


STANDARD impr? 


KEpry 'N STOCK. 














of Ss AW ae 
M FOR ALL Purposes. 


EVERY MACHINE 
‘FULLY WARRANTED. | 

FREE OUR NEW CATALOGUE, 
SEND FOR IT. 

















JUST IssUED. 


ae 





New Catalogue and Reference Book. 
Mailed on application. 





3 Pike Street, Cincinnati, Ohio. 





« He \\ : = - ———_ — _ AR = 
AM P WATTS. CA 


MANUFACTURERS # 
OF IMPROVED 


LUGS a ENGINES ¢ 





NTRACTS | ____ 5 
ONT AKER FOR of powesy 












(Tandem Compound.) 


. FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


tates Y heeie 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 


Ice-Making and Refrigerating Machinery, 





IDEAL]! 


WESTON 


HIGH PRESSURE BOILERS (i 


AUTOMATIC 
HIGit sSPLEDbD 





SERINE 


WESTON ENGINE CO., Paintel Post, N. Y. 


ef cha hy lek ng 
Y he sultan Gehed & 12 erty St Aig 








COMPLETE POWER PLANTS eee set gioco 
AMES IRON WORKS, °SNE&ce: 


38 Cortlandt St., 


New York City. 


18 South Canal St., Chicago, Ill. 


50 Oliver St., Beston, Mass, 
1026 Filbert St., Philadelphia *:, 











ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


i HOISTING ENCINES,& 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WEsTERN Brancn, 60 S. CANAL Street, CHICAGO. 


a 





lip 








One 
Price. 


One 
Quality. 


Ag 


}) 
. 










¥ acting conditions, where it will ever be 
2 found worthy of your confidence—-weal- 
6 lude to THE EXCELSIOR VALVE. 

It does cost a little more than common 
Valves, but not so often, and it exerts 
@ a “back pressure” on your expense ac- 
r count Jong enough to convince you of its 
9 true “cheapness.” 
¢ little Catalogue of its “whys and where- 
9 fores”? It may be had for the asking. 


THE KELLY & JONES CO., 
104 John Street, 


O<3D<3<2539<3-9< 3 30E-C C- eC Oeeewe 


aw~s<9-20@ €- ieee ecs 


is especially designed for long 4 
terms of service under most ex- 6 


weet 





« 


e 
€ 
A 
Would you like af 


. 


New York. 


ADI <9 








—$—__—_—_—__ 





JANESvILIE 








PUNCHING +" SHEARING MACHINERY 
io BOILER MAKERS ROLLS. > | 


WVew Doty Manuraqurinc ©: 




























a _ hy TEAM. MOFFET PORTABLE DRILL. 





UNSURPASSED Weighs 4 Ie. sad 
" Siegen’ s Centrifugal ASA 24 inches diam- 
Steam Separator.| REAMER. —_ 
wats Sy hy a ere ae 
Praca, Seraratr as close to engine | Will work in any ¢ Ai 
Ay between the reake juina position. ompresse r. 


the water to be thrown by centri 

force against the outer walls, while 
dry steam through the small holes 
to pyewms of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, = for all pur- 

where Dry Steam i 5 necessary. 


mend b 
KEYSTONE ENGINE & MACHINE. WORKS, Manufactured by 





' U.G.TIMOLAT 
FP yd ey oy ee Send ire vom 465 & 467W. Broadway, 
Tee Breas oo 9 Mey Bh &t., New sak Aa for . an NEW YORK. 





hin Go mo 


Brow a, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, - 


HANGERS, Etc. 


Friction Clutch Couplings. 
STEAM sineNs. 


[WHISTLES. } 


Send for Catalogue. 


17 Dey St., New York. 






Estimates and Pians tur- 
nished for transmitting 
Power by 


HORIZONTAL 


f AND 

74 VERTICAL 
SHAFTINC. 
~ Also for Erecting same. 
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BROWN & SHARPE MFG. CO.., 


PROVIDENCE, Fe. I. 


SPROCKET WHEEL CUTTERS. 


We make and carry in stock a form of Sprocket Wheel Cutter for the 
ordinary lin. pitch chain 


The Cutters for the smaller sized wheels are for cutting a curved form 
of tooth, to prevent the chain from mounting the sprocket, while the 
cutters for the larger sized wheels make a straight-sided tooth, 


Cutters of special forms, or made to cut two teeth at once, made to order. 


, Gutters for Sawing Bicycle Ghain Links. 


These Cutters are especially adapted to run in gangs, for sawing bicycle 
chain links. Like metal-slitting saws, they are ground on the sides for 
clearance. They have fine teeth, are inches in diamete r, 092 inch thick, 
and have a 1 in. hole. 


Though hard-pressed we believe we have facilities 
for prompt delivery. 





Eyatanp—BUCK & HICKMAN 280 Whitechapel Road, London, EB 
Exetanp—CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Fins aety, London LA Cc 


Germuaxsy—SCHUCHARDT & SCHU TTE, 59 Spandauerstrasse, Be adel C. (Small Tools) 
Geamaxy—GUSTAV DIECHMANN & SOHN, Zim mor-Biras 1 Berlin, S. W. 12, Germany 
FPaance—FENWICK FRERES & CO., 21 Rue Martel Paris 
Frayce—F. G. KREUTZBERGER, 140 Ru » de Neuilly Puteaux (Seine.) 
Cuicaco, Itt. —FRED. A. RICH, 23 So ‘Can al St. 
New Yorw Orry-F. G. KRE rsc HMER, 136 Liberty St., Room 507 



















tHE NILES TOOL WORKS oo., ™*onio®™ 
MACHINE TOOLS. 


Complete Equipments. 


NEW YORK, 
CHICAGO, 
BOSTON, 
PHILADELPHIA, 


PITTSBURGH. 


16-INCH SHAPING MACHINE. 


THE ORIGINAL UNVULCANIZED PACKING. 


Pro _ Jenkins Standard Packing has been severely 
> <ENiin> tested in all positions and under all actions of steam, 

JENKINS STANDARD D PACKING superheated steam, oils, acids, etc., and has never 

arm. failed to make a perfect joint when properly applied. 

i <Sennin > See that it is stamped ‘‘ Jenkins Standard Packing” 
JENKIN& BRO: 











and bears Trade Mark. 





» New York, Boston, Philadelphia, Chicago. 


ge WM. SELLERS & CO, incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Tarn Tables, Testing Machines, Shafting. 
Pulleys, Hangings, Couplings, ete. 



















Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


THE FOLLOWING J. A. Fa y & Egan Co....... 24 South Canal Street, Chicago. 
MACHINERY pene ‘ong, Carlisle & ‘Torney Co....193 Bank Street, Cleveland. 
MERCHANTS CARRY BE. A. Kinsey & Oo......... 227 West 4th Street, Cincinnati. 
Thos, K. Carey & ‘Bro 8. Co. -26 Light Street, Baltimore. 

SAMPLES. J. J. MoCabe......00 weeeseess eS ‘Dey Street, New York City. 





PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 

Have recently improved the construction of 
Drop Hammers and made substantial reduction 
in the price of each size from 250 to 1,500 
pound machine. 

Die Sinking, Milling and Profiling Machines 
and Trimming Presses are also offered at re- 
duced prices. Quotations will be given on application. 


NEW YORK, (38 Liberty St. BOSTON, 47 Pearl St. 
CHICAGO, 42 & 44 S. Clinton St. 


DROP-FORGING PLANTS 
ror BICYCLE work. 


We are prepared to quote on complete plants, 








including all necessary dies and tools. 





, THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 














WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHES. 


IRON AND BRASS W WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 
































THE HAYDEN & DERBY MFG. 60., 


SOLE MANUFACTURERS 


METROPOLITAN INJECTORS, 


AUTOMATIC 


AND 


ry DOUBLE TUBE. 








ENGINE LATHES 


from 17 to 64 in. swing. Cuts, Photographs 


and Prices furnished on application. 


Send for our New 
Book. Sent free. 





* Practical Information on Injectors.” 


OFFICE AND SALESROOMS : 
No, 114 LIBERTY 8T., NEW YORE. 


LOWELL, MASS., U.S. A. 








—_ TOOL CO., 





[4-in, ENGINE LATHE 


144" Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


ae WYMAN: GORDON J. M. ALLEN, PREsIDENT. 


R WM. B. FRANKLIN, Vice-PREsIDENT 
DROP FORGINGS ¥. B. ALLEN, Seconp Vicre-PRESIDEN? 
J. B. Prerce, Secretary & TREASURER. 








— Woop WORKERS’ VISES 











OUR LINE OF 


MILLING MACHINES 


EN BRACES EVERY DESIRED SIZE AND STYLE. 


UNIVERSAL— ses 

PLAIN POWER { '? S¥ies, 
LINCOLN PATTERN-—::2:z«s, 
DUPLEX-—: sizes, HAND-—:3 812s, 
VERTICAL SPINDLE-—: =z. 


We ALSO MAKE A LARGE VARIETY OF OTHER MACHINERY. 
WRITE FOR CATALOGUE AND PRICES 


We have MACHINE TOOLS of ALL KINDS for sale. 


THE GARVIN MACHINE CO., 


Laight and Canal Sts., KEW YORK. 


PLAIN 
Wo. 12 power 


se THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 












Fit: Bee 1 
BOLT CUTTERS. PAT. AUG. 25, 1886. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 





CENTENNIAL EXHIBITION 


OF THE 


MASSACHUSETTS CHARITABLE MECHANIC ASSOCIATION, 


BOSTON, MASS. 


We invite you all to visit Section 63 and see our exhibit of Hendy-Norton Lathes and Pillar Shapers. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 





Manuiacturer 
_RM.CARPENTER & 





6{ North 7th St., PHILADELPHIA, PA. 


MILLING MACHINE. 





APS & DIE 


PAWTUCKET.R.1. 


